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Wlf-SD-WM-DAQosnp rW orlLABCORE Data itry e iare r Worklist# 268

Analyst: -J L- Instrument: ABOO A__ Method: LA-220-101 D

Worklist Comment: Sr9O Determine SS using Ludlum, or contact Scot Fitzgerald.

Seg Type S

1 BLNK-PREP

1 BLIU-PREP

1 BLNK-PREP

2 STD 5^IA5-%

2 STD 165

2 STD

3 SAMPLE S

3 SAMPLE S

3 SAMPLE S

4 DUP S

4 DUP S

4 DUP S

5 SAMPLE S

5 SAMPLE S

5 SAMPLE S

6 DUP S

6 DUP S

6 DUP S

7 BLNK-PREP

7 BLNK-PREP

unple# Rep Al

94TOO0314

94TOO0314

94TO00314

94TOO0314

94T000314

94T000314

94T0OO0315

94TO00315

94TOO0315

94TOO0315

94TOO0315

94T0O031S

Test

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

Matrix

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

Actual Found

N/A

N/A

N/A

N/A

N/A

N/A

DL Unit

N/A uCi/

N/A % Re,

N/A % Ct

N/A uCi/

N/A % Rec

N/A % Ct.

uCi/

% Rec

% Ct.

N/A uCi/c

N/A % Rec

N/A % Ct.

uCi/c

% Rec

% Ct.

N/A uCi/g

N/A % Rec

N/A % Ct.

N/A uCi/g

N/A % Rec

Data Entry Comments:
OS-.4 6r

Units shown for QC (SPK) may not reflect th

12- ZS-INI

e actual units.
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WHO-SD-WM-Dp-103 REV 1
LABCORE Data Entry Template for Woiklist# 322

Analyst: A k L Instrument: ABOO 1-- Method: LA-220-101

Worklist Comment: Data re-entry for sample 315

Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP

1 BLNK-PREP

1 BLNK-PREP

2 STD

2 STD

2 STD

3 SAMPLE

4 DUP

4 DUP

4 DUP

S94T000315

S94TOO0315

S94T0O0315

S94TOO0315

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Analyst Signature

Final page for worklist # 322

/2 - Zt -- FI
Date

Data Entry Comments:

rcc 4cd -5tc warkk (66.

Units shown for QC (SPK) may not reflect the actual units.
- - -2 2 '

Page: 1
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@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01

SR90-01C

SR90-01E

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

0 F

0 F

0 F

0 F

uCi/g

% Rec

% Ct.

uCi/g

% Rec

% Ct.

uCi/g

uCi/g

% Rec

% Ct.



WHC-SD-WM-DP-103, REV. 1
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr-89/90: LA-220-101 (D-1), 102 (E-2), 103 (E-2), 104 (D-1) || BLANK
- DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.000

NTOTAL COUNTS (TC) 54 GROSS WEIGHT (W2) 8.0263
r L COUNT TIME In MINUTES (CT) J1 TARE WEIGHT (Wi1) 7.M311

2 BACKGROUND in cpm (BKG) 20.2 NET WEIGHT (W3) 0.0952
s SAMPLE VOLUME In mL (SS) 0.500 DELTA TIME (hours) (DT) 8.00

R-DILUTION FACTOR (DF) 101 SR-S EFFICIENCY FACTOR (C1) 0.4180
* atrx :ENTER MATRIX AS: LIQUID, DIRECT SOLID, V-SO EFFICIENCY FACTOR (C2)1 04660

OLID DICESTr<<<<< or SOLID DIGEST <<<<< SAMPLE COUNT RATE (Rs) 3.20
p# - DIGEST grams of SOLIDSIL (Dg/L) 24578 CRITICAL LEVEL (Lc) 0.89

SEPARATION TIME (ST) t01:30 PM Rmax NIA
* rm" nT~ C 6d SEPARATION DATE 2 DETECTION LIMIT (Ld) 1.88
8B27a1% . TIME OF COUNT (TOC) '09:30 PM Sr-89190 CONC. In pCI/g = 2.7258E-01

>A~riay ~ DATE OF COUNT IDOC J/21h94

Sampe Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background In cpm (BKG)
12I21IS4K8Sr-89/90 iCi/g - Rs*10OmLIL*DF/

Tm(Cl + C2 * (1 - e to the power of ((-natural log 2) / 64.2 * DT )) *SS*(Dg/L)*Rec.*222000odpm/PCI)
o:0I A NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) I (CVA x 0.1000))

Relative Counting Error = (The Square Root of (TC + BKG * CT)) I (TC - BKG * CT) * 1.96 *100
Percent Carrier Recovery = (Net Weight / Expected Weight) * 100
NOTE: Expected Weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) /100

v RESULTS v

Sr-89/90 CONCENTRATION = 2.73E-01 pCUg ECTON

RELATIVE COUNTING ERROR = 53.4%
E.i E-01

PERCENT CARRIER RECOVERY = 95.2% C11

ata n by: s/ p~. Date: 94
pproved by: ' Date: /7 /Z7-/'9

Form 22010NC; Rev. 1.0 r I-age I of I



WHC-SD-WM-DP-103, REV. 1
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr-89190: LA-220-101 (D-1), 102 (E-2), 103 (E-2), 104 (D-1) _ STANDARD
Ty pe DETECTOR NUMBER I CARRIER ADDED In mL (CVA) 1.000

TANDARD TOTAL COUNTS 1C) 99 GROSS WEIGHT (W2) 8.0701
COUNT TIME In MINUTES (CT) 10 TARE WEIGHT (WI) 7.9818

268 BACKGROUND In cpm (BKG) >2.2 NET WEIGHT (W3) 0.0943
Cd S AMPLE VOLUME In mL (S8) .000 DELTA TIME (hours) (DT) 8.18

SR90-01 P DILUTION FACTOR (DF) SR-90 EFFICIENCY FACTOR (CI) 0.4180
: atrix - ENTER MATRIX AS: LIQUID, DIRECT SOLID, Y-90 EFFICIENCY FACTOR (C2) 0.4660

LIQ UID ><<<<< or SOLID DIGEST «<< SAMPLE COUNT RATE (Rs) 949.70
Sam pl DIGEST DILUTION FACTOR (DDF)11 CRITICAL LEVEL (c) 0.89

94Ta14,1s5 SEPARATION TIME (ST) 01:30 PM Rmax N/A
in tr*ment C d SEPARATION DATE (SD)J12121194 DETECTION LIMIT (Ld) 1.88

Th7"1 IME OF COUNT (TOC) 09:41 PM Sr-89190 CONC. In pCIlL = 9.9179E-01
~ Alyst tDATE OF COUNT (DOC) 12121794

t& Da* - Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background In cpm (BKG)
Sr-89/90 pCIIL = Rs*1000mLIL *DF*DDFI

TI.0 >(Cl + C2 * (1 - e to the power of ((-natural log 2) / 64.2 * DT)) *SS*Rec.*2220000dpmpCi)
0: 00 AM> W NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA x 0.1000))

Sr-89/90 pCI/mL = (Sr-89/90 pCIIL) I 1000mLL
Relative Counting Error = (The Square Root of (TC + BKG * CT)) I (TC - BKG * CT) * 1.96 *100
Percent Carrier Recovery = (Net Weight I Expected Weight) * 100
NOTE: Expected Weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508402.
Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) /100

v RESULTS v

Sr-89190 CONCENTRATION = 9.92E-04 pCi/mL DETECTION

.IMIT
RELATIVE COUNTING ERROR = 2.0%

1.96E-06
PERCENT CARRIER RECOVERY = 94.3% pCIlmL

an : Date: 1 2 4
rovedb: ,Date: /Z/t /

-orm 2201UN_C Rev. 1.0
2617
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WHC-SD-WM-DP-103, REV. 1
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr-89/90: LA-220-101 (D-1), 102 (E-2), 103 (E-2), 104 (D-1) I| SAMPLE
ype DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) 1I000

AMPLE s TOTAL COUNTS (TC) 131 GROSS WEIGHT (W2) { .8044
W# rk Ls COUNT TIME In MINUTES (CT) r0 TARE WEIGHT (W1) 7.l124

2 _B BACKGROUND In cpm (BKG) 2t'F.2 NET WEIGHT (W3) 0.0920
je& C d SAMPLE VOLUME In mL (SS) 10O5? | DELTA TIME (hours) (DT) 8.40

SR90-01 DILUTION FACTOR (DF) 2z2'i'101 SR-90 EFFICIENCY FACTOR (Cl) 0.4180
ENTER MATRIX AS: LIQUID, DIRECT SOLID, Y-90 EFFICIENCY FACTOR (C2) 0.4660

OLl CIG EST <<<<< or SOLID DIGEST <<< SAMPLE COUNT RATE (Rs) 10.90
SaN pl . DIGEST grams of SOLIDSIL (Dg/L) 2.4576 CRITICAL LEVEL (Le) 0.89

S4T314? SEPARATION TIME (ST) 0:30 PM Rmax N/A
.rC 4de SEPARATION DATE (SD) 12/21194 DETECTION LIMIT (Ld) 1.88

B28T1C TIME OF COUNT (TOC) P0:S4 PM Sr-89190 CONC. In pCl!g = 9.5693E-01
Analys DATE OF COUNT (DOC) 12/21194

-:->-- t- -- Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background In cpm (BKG)
12/21/94 - Sr-89190 pCI1g = Rs*IOOOmL/L*DF/

. WTM-rn (Cl + C2 * (1 - e to the power of ((-natural log 2)/64.2 * DT)) *SS*(Dg/L)*Rec.*2220000dpm/pC)
10:00 AM NOTE: 64.2 = Half Life for Y-90 and Rec. - Fractional Carrier Recovery ((W2-WI) I (CVA x 0.1000))

Relative Counting Error = (The Square Root of (TC + BKG * CT)) I (TC - BKG * CT) * 1.96 * 100
Percent Carrier Recovery - (Net Weight I Expected Weight) * 100
NOTE: Expected Weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508002.
Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) /100

v RESULTS v

Sr-89190 CONCENTRATION 9.57E-01 pCilg DETECTION

RELATIVE COUNTING ERROR = 22.2%
1.65E-01

PERCENT CARRIER RECOVERY = 92.0% Cg J

|ata nry : / 412 -- Date:

ravedby: A Date: /2/1 - f
Form 2201UNC Rev. 1.0 q Page l ol l2 61-8



WHC-SD-WM-DP-103, REV. 1
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr-89/90: LA-220-101 (D-1), 102 (E-2), 103 (E-2) 104 (D-1) DUPLICATE
.~p'- - DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) 1000

U CATOTAL COUNTS ITC) 112 GROSS WEIGHT (W2) q4R8.Q046
Work Lis COUNT TIME In MINUTES (CT) 10 TARE WEIGHT (WI) 7.9*

N68 BACKGROUND Incpm (BKG) 22 NET WEIGHT (W3) 0.0932
Cd SAMPLE VOLUME In mnL (SS) < .*SO DELTA TIME (hours) (DT) 8.62

SR90-01 DILUTION FACTOR (DF) 101 SR-90 EFFICIENCY FACTOR (C1) 0.4180
ENTER MATRIX AS: LIQUID, DIRECT SOLID, Y-90 EFFICIENCY FACTOR (C2) 0.4660

L G< or SOLID DIGEST <<<<< SAMPLE COUNT RATE (Rs) 9.00
__mp___DIGEST grams of SOLIDSIL (DgL) 2.4796 CRITICAL LEVEL (Lc) 0.89

94T14; SEPARATION TIME (ST) 1: O30 PM Rmax NA
nstn~t d SEPARATION DATE (SD) 1221/94 DETECTION LIMIT (Ld) 1.88
NB27S11 IME OF COUNT (TOC) 10:07 PM Sr-89190 CONC. in pCI/g = 7.7136E-O1

An s DATE OF COUNT (DOC) 12121 94
AKL

Da Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background In cpm (BKG)
Sr-89190 pCilg = Rs*IOOOmLIL*DFI
(Cl + C2 * (1 - e to the power of ((-natural log 2) 164.2 * DT )) *SS*(Dg/L)*RLc.*2220000dpm/pC)

00 0 A M JK NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) I (CVA x 0.1000))

Relative Counting Error = (The Square Root of (TC + BKG * CT)) I (TC - BKG * CT) * 1.96 * 100
Percent Carrier Recovery = (Net Weight I Expected Weight) * 100
NOTE: Expected Weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) /100

v RESULTS v

Sr-89/90 CONCENTRATION = 7.71 E-01 pCilg DETECTION
LIMIT

RELATIVE COUNTING ERROR 25.2%
1.61E-01

PERCENT CARRIER RECOVERY = 93.2% PCI/g

ata n . Dte: 122/94
proved b: Date: 12/ A/7

Page 1 of 1Pormn 201UN_( Nev. 1.U 241F-19



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr-89190: LA-220-101 (D-1), 102 (E-2), 103 (E-2), 104 (D-1) I| SAMPLE
yp DETECTOR NUMBER I12 CARRIER ADDED In mL (CVA) "A .0o

AMPLE j TOTAL COUNTS C 931GROSS WEIGHT (W2) 8.i68
~'Wrk~ 'i COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (WI) 7.S2O8

2aB BACKGROUND In cpm (BKG) 22 NET WEIGHT (W3) 0.0960
Tet Cd SAMPLE VOLUME In mL (5 j .5OO DELTA TIME (hours) (DT) 8.70

RSOR9-o1 DILUTION FACTOR DF) 101 SR-90 EFFICIENCY FACTOR (CI) 04180
. r ENTER MATRIX AS: LIQUID, DIRECT SOLID, Y-90 EFFICIENCY FACTOR (C2) 0.4660

OLID OIGEST& «<<<<< or SOLID DIGEST <<<<< SAMPLE COUNT RATE (Rs) 90.90
m DIGEST grams of SOLIDSIL (Dg/L) 2.G772 CRITICAL LEVEL (Lc) 089

B94T1:5SEPARATION TIME (ST) 01:3s PM Rmax /A
'vron 2 t. Cod" SEPARATION DATE SD) 11/94 DETECTION LIMIT (Ld)l 1.88

827g1V5fTIME OF COUNT (TOC 10:17 PM Sr-89/90 CONC. In uCilg = 6.9994E+00
A DATE OF COUNT (DOC)1221/94

* DaKttSample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background In cpm (BKG)
12/21/94Ky ISr-89/90 pCilg Rs*1000mLiL*DF/

.Tim (Cl + C2 * (1 - e to the power of ((-natural log 2) / 64.2 * DT)) *SS*(Dg/L)*Rec.*22200OOdpm/IpCI)
0:00 AM . NOTE: 64.2 = Half Life for Y-90 and Rec. - Fractional Carrier Recovery ((W2-WI) I (CVA x 0.1000))

Relative Counting Error = (The Square Root of (TC + BKG * CT)) / (TC - BKG * CT) * 1.96 * 100
Percent Carrier Recovery = (Net Weight I Expected Weight) * 100
NOTE: Expected Weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) /100

v RESULTS v

Sr-89/90 CONCENTRATION = 7.OOE+00 Ci: DETECTION
LIMIT

RELATIVE COUNTING ERROR = 6.7%
1A45E-01

PERCENT CARRIER RECOVERY = 96.0%

ata n b: , Date: 12/22194
arovedb: Date: /2/

1-orm 2201 UN.C Rev. 1.0 I Page 1 ot 1
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WHC-SD-WM-DP-103, REV. 1
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr-89/90: LA-220-101 (D-1), 102 (E-2), 103 (E-2) 104 (D-1) |_ DUPLICATE
DETECTOR NUMBER A2 CARRIER ADDED In mL (CVA) t 1.000

DUPLICATEt; TOTAL COUNTS (TC) 933 GROSS WEIGHT (W2) K 8.0780
Work Lst COUNT TIME In MINUTES (CT) 10 TARE WEIGHT (W1) 7,10834

268 BACKGROUND In cpm (BKG) 2.2 NET WEIGHT (W3) 0.0946
s SAMPLE VOLUME In mL (SS) 4,500 DELTA TIME (hours) (DT) 8.88

SR.0-.. DILUTION FACTOR (DF) 101 SR-90 EFFICIENCY FACTOR (C1) 0.4180
- ENTER MATRIX AS: LIQUID, DIRECT SOLID, Y-90 EFFICIENCY FACTOR (C2) 0.4660

OLD D GEST <<<< or SOLID DIGEST _<<<<< SAMPLE COUNT RATE (Rs) 91.10
Sarn p___# - - DIGEST grams of SOLIDS/L (Dg/L) 2.eet& CRITICAL LEVEL (Lc)j| 0.89

94T315 SEPARATION TIME (ST) 0:35 PM Rmax N/A
h1nsttumnt Id SEPARATION DATE (SD) jf2210l4 <?DETECTION LIMIT (Ld) 1.88
.8 B273811 f IME OF COUNT (TOC) 10:28 PM Sr-89/90 CONC. in pCIlg = 1.1280E+0O

'Analy $ DATE OF COUNT (DOC)122194<
.KL

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background In cpm (BKG)
Sr-89190 pCIg = Rs*IOOOmLIL*DF/
(Cl + C2 * (1 - e to the power of ((-natural log 2) 164.2 * DT )) *SS*(Dg/L)*Rec.*2220000dprJ1 ICI)

1 .0:00 AM) >~.NOTE: 64.2 = Half Life for Y-90 and Rec. - Fractional Carrier Recovery ((W2-W1) I (CVA x 0.1000))

Relative Counting Error - (The Square Root of (TC + BKG * CT)) I (TC - BKG * CT) * 1.96 * 100
Percent Carrier Recovery - (Net Weight I Expected Weight) * 100
NOTE: Expected Weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) /100

v RESULTS v

Sr-89190 CONCENTRATION = 7.13E+00 pCilg TECTION

RELATIVE COUNTING ERROR = 6.6%
1.47E-01

PERCENT CARRIER RECOVERY = 94.6%

Data Entry by: // / , Date: 94
Approved by: Date: /
Form 22U10N C Kev. 1.U /I Page 1 of 1
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WHC-SD-WM-DP-103, REV. I
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr-89/90: LA-220-101 (D-1), 102 (E-2), 103 (E-2) 104 (D-1) 7| BLANK
T 40eDETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) 1rtAhA. 000

NK- TOTAL COUNTS (TC) 43 GROSS WEIGHT (W2) 8.42b
EW rk ift t COUNT TIME In MINUTES (CT) 10 TARE WEIGHT (WI) 7,0525

6 BACKGROUND In cpm (BKG) 2.2 NET WEIGHT (W3) 0.0900
*e*t Cod SAMPLE VOLUME In mL (58) > 500 DELTA TIME (hours) (DT) 8.97

R90-Z1DILUTION FACTOR (DF) >11 SR-90 EFFICIENCY FACTOR (C1) 0.4180
MatS ~ ENTER MATRIX AS: LIQUID, DIRECT SOLID, Y-90 EFFICIENCY FACTOR (C2) 0.4660

OLID DIGEST. <<< or SOLID DIGEST <<<<< SAMPLE COUNT RATE (Rs)| 2.10
am. # DIGEST grams of SOLIDS/L (DgL) 2.6484 CRITICAL LEVEL (Lc) 0.89

>9T3 SEPARATION TIME (ST) >1:t45PM Rmax N/A
ht'menCd SEPARATION DATE (SD) 12i21/94 DETECTION LIMIT (Ld) 1.88

827811 r tK IME OF COUNT (TOC) 10:43 PM Sr-89/90 CONC. In pCI/g 1.7390E-01
Analyt2V DATE OF COUNT (DOC)12121/94

........ Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background In cpm (BKG)
12/21194 .... .. Sr-89/90 pCIlg = Rs*DOmL/L*DFI

.V.N (Cl + C2 * (1 - e to the power of ((-natural log 2)/64.2 * DT )) *SS*(Dg/L)*Rec.*2220000dpm/pCI)
10:AM NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) I (CVA x 0.1000))

Relative Counting Error = (The Square Root of (TC + BKG * CT)) / (TC - BKG * CT) * 1.96 * 100
Percent Carrier Recovery = (Net Weight / Expected Weight) * 100
NOTE: Expected Weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) 1100

v RESULTS v

Sr-89190 CONCENTRATION = 1.74E-01 pCitg DETECTION
LIMIT

RELATIVE COUNTING ERROR = 75.2%
1.56E-01

PERCENT CARRIER RECOVERY = 90.0%

Data ntry by: ate: 2294
pprovedby: Date: //-?/-

rorm 2UUC Rev. 1.U 2622 Page 1 ot I



WHC-SD-WM-DP-103, REV. 1
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr-89/90: LA-220-101 (D-1), 102 (E-2), 103 (E-2), 104 (D-1) SAMPLE
T ~ DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) 'N 1.c

TAMPLEO 1TAL COUNTS (TC) 213 GROSS WEIGHT (W2).
WCs COUNT TIME In MINUTES (CT) J V1IO TARE WEIGHT (WI) 7,981g

2. BACKGROUND In cpm (BKG) 2.2 NET WEIGHT (W3) 0.0949
T C SAMPLE VOLUME In mL (SS) 0,600 DELTA TIME (hours) (DT) 9.32

aSR90-01 ZDILUTION FACTOR 4DF) 101 SR-90 EFFICIENCY FACTOR (CI) 0.4180
M ENTER MATRIX AS: LIQUID, DIRECT SOLID, Y-9 EFFICIENCY FACTOR (C2) 0.4660

OID DIGEST <<<<< or SOLID DIGEST <<<<< SAMPLE COUNT RATE (Rs) 19.10
a e WDIGEST grams of SOLIDSIL (DgIL) 2.6484 CRITICAL LEVEL (Lc) 0.89

94T316t >SEPARATION TIME (ST) J:o35 PM Rmax NIA
SEPARATION DATE (SD) 121194 DETECTION LIMIT (Ld) 1.88
TB27t11 ' TIME OF COUNT (TOC) Ki.10:54 PM Sr-8990 CONC. In pCilg = 1.4948E+00

AMaytt DATE OF COUNT (DOC) 12/21/94$ t>

a .V . e ... Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)
Sr-9/90 pCIlg = Rs*1000mUL*DFI
(Cl + C2 * (1 - e to the power of ((-natural log 2)/64.2 * DT)) *SS*(Dg/L)*Rec.*2220000dpm/pCl)

10:00 A M NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) I (CVA x 0.1000))

Relative Counting Error - (The Square Root of (TC + BKG * CT)) I (TC - BKG * CT) * 1.96 * 100
Percent Carrier Recovery = (Net Weight I Expected Weight) * 100
NOTE: Expected Weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) 1100

v RESULTS v

Sr-89/90 CONCENTRATION = 1.49E+00 pCil DETECTION
LIMIT

RELATIVE COUNTING ERROR = 15.7%
I1.47E-1I

PERCENT CARRIER RECOVERY = 94.9% L C11 J

Data Entry by:/ / ' z Date: 12 94
Approved by: -- Date: /2 2

26G23ForM 22UIUNU ReV. 1.0 1 Page 1 of 1



WHO-SD-WM-DP-103, REV. 1
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr-89/90: LA-22 -101 (D-1), 102 (E-2), 103 (E-2), 104 (D-1) _ DUPLICATE
\\ \ DETECTOR NUMBER t2 CARRIER ADDED In mL (CVA) 1.00

DUPLTCATE OTAL COUNTS (TC) 207 GROSS WEIGHT (W2) 6 8.431
W ~ork ~L cOUNT TIME In MINUTES (CT) 10 TARE WEIGHT (WI) .9h4N

68 BACKGROUND In opm (BKG) n 2.2 NET WEIGHT (W3) 0.0966
\Cd SAMPLE VOLUME In mL (SS) j .5:s DELTA TIME (hours) (DT) 9.53

S 901DILUTION FACTOR (DP) 1 1 SR-SO EFFICIENCY FACTOR (C1) 0.4180
ENTER MATRIX AS: LIQUID, DIRECT SOLID, Y-90 EFFICIENCY FACTOR (C2) 0.4660

OLDDiGGESThS> t> «<<< or SOLID DIGEST <<<< SAMPLE COUNT RATE (Rs) 18.50
SamTpbe # DIGEST grams of SOLIDS/L (DgIL) 4 .618: CRITICAL LEVEL (Lc) 0.89

94T3f t SEPARATION TIME (ST) t1:3S PM Rmax NIA
ir1str i od SEPARATION DATE (SD) 121194 DETECTION LIMIT (Ld) 1.88

B27S1% TIME OF COUNT (TOC) 11:0PM Sr-8990 CONC. In pCI/g = 1.4138E+00
A DATE OF COUNT (DOC)1221194

D Sample Count Rate (Rs) (Total Counts (TC) / Count Time (CT)) - Background In opm (BKG)
Sr-89/90 pCIg =Rs*10OOmL/L*DF

-T (Cl + C2 * (1 - e to the power of ((-natural log 2)/64.2 * DT )) *SS*(Dg/L)*Rec.*2220000dpm/PCI)
10:00 AM :> NOTE: 64.2 - Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) I (CVA x 0.1000))

Relative Counting Error = (The Square Root of (TC + BKG * CT)) I (TC - BKG * CT) * 1.96 * 100
Percent Carrier Recovery = (Net Weight I Expected Weight) * 100
NOTE: Expected Weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) 1100

v RESULTS v

Sr-89/90 CONCENTRATION = 1.41E+00 pCi/q ECTON

RELATIVE COUNTING ERROR = 16.0%
1.44E-I

PERCENT CARRIER RECOVERY = 96.6% if

atan : /77/ )-...- Date: 9
pproved by: - -= Vr Date: t2 z '1f

Form 2201ONC Rev-1.0
2624
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WHC-SD-WM-DP-103, REV. 1
LABCORE Data Entry Template for Worklist# 296

Analyst: Instrument: ABoo t2. Method: LA-220-101 /-
Worklist Comment: Sr-90 Determine SS using Lundlum, or contact S. Fitzgerald.

Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit

BLNK-PREP

BLNK-PREP

BLNK-PREP

STD

STD

STD

SAMPLE S94TOO0306

SAMPLE S94T000306

SAMPLE S94TOO0306

DUP S94T000306

DUP S94TO00306

DUP S94TOO0306

SAMPLE S94TOO0312

SAMPLE S94TOO0312

SAMPLE S94TO00312

DUP S94TOO0312

DUP S94TOO0312

DUP S94TOO0312

BLNK-PREP

BLNK-PREP

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units. Page: 1
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uCi/g

% Rec

% Ct.

uci/g

% Rec

% Ct.

uCi/g

% Rec

% Ct.

uCi/g

% Rec

% ct.

uci/g

% Rec

% Ct.

uCi/g

% Rec

% Ct.

uci/g

% Rec



WHC-SD-WM-DP-103, REV. I
LABCORE Data Entry Template for Worklist# 296

Analyst: -4L Instrument: ABOO J2- Method: LA-220-101 1-
Worklist Comment: Sr-90 Determine SS using Lundlum, or contact S. Fitzgerald.

Seg Type Sample# Rep A- Test Matrix Actual Found DL Unit
BLNK-PREP

STD

STD

STD

SAMPLE

SAMPLE

SAMPLE

DUP

DUP

DUP

SAMPLE

SAMPLE

SAMPLE

DUP

DUP

DUP

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

N/A

N/A

N/A

N/A

N/A

N/A

Final page for worklist # 296

Anay Si ature Date I

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units. Page: 2
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S94TOO0347

S94TOO0347

S94T000347

S94TOO0347

S94TOO0347

S94T000347

594TOO0348

S94TOO0348

S94TOO0348

S94TOO0348

S94TO00348

S94TOO0348

N/A % Ct.

N/A uCi/g

N/A % Rec

N/A % Ct.

uci/g

% Rec

% Ct.

N/A uCi/g

N/A % Rec

N/A % Ct.

uCi/g

% Rec

% Ct.

N/A uCi/g

N/A % Rec

N/A % Ct.



WHC-SD-WM-DP-103, REV. 1

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr-89/90: LA-220-101 (D-1), 102 (E-2), 103 (E-2), 104 (D-1) || BLANK
Ty DETECTOR NUMBER 42 CARRIER ADDED in mL (CVA)i 1.0

LANK t7 <r;OTAL COUNTS ITC) 47 ROSS WEIGHT (W2) _.____

WbK List COUNT TIME In MINUTES (CT) j0 TARE WEIGHT (WI) 7.9152
98 BACKGROUND In cpm (BKG) 2.7 NET WEIGHT (W3) 0.0944

TWt~ C#db ~SAMPLE VOLUME In mL (S) I .10O DELTA TIME (hours) (DT) 16.97
R90-O1 > DILUTION FACTOR (D 1 SR..90 EFFICIENCY FACTOR (C1) OA180

arENTER MATRIX AS: LIQUID, DIRECT SOLID, Y-90 EFFICIENCY FACTOR (C2) 0.4660
OLID DIGEST> <<<<«< or SOLID DIGEST <<<<< SAMPLE COUNT RATE (Rs) 2.00

Sample # DIGEST grams of SOLIDS/L (Dg/L) 1786I CRITICAL LEVEL (LC) 0.99
94T306,412 SEPARATION TIME (ST) ,,t1G:ji AM Rmax N/A

"'nCd SEPARATION DATE (SD) 1227//4 DETECTION LIMIT (Ld) 2.07
B27l11jTIME OF COUNT (TOC) I :O3 AM Sr-S9/90 CONC. In PCi/g = 1.0773E-02

Anlyst' DATE OF COUNT (DOC) 12/28/94

Date _Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background In cpm (BKG)
12/27194 <Sr-89/90 pCI/g = Rs*1000mUL*DF

m ~Thirne (CI + C2 * (1 - e to the power of ((-natural log 2) /64.2 * DT )) *SS*(Dg/L)*Rec.*2220000dpm/pCI)
t1:3. P.M:>NOTE: 64.2 = Half Life for Y-90 and Rec. - Fractional Carrier Recovery ((W2-WI) / (CVA x 0.1000))

Relative Counting Error = (The Square Root of (TC + BKG * CT)) / (TC - BKG * CT) * 1.96 * 100
Percent Carrier Recovery = (Net Weight / Expected Weight) * 100
NOTE: Expected Weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) 1100

v RESULTS v

Sr-89/90 CONCENTRATION = 1.08E-02 Cilg DETECTION
LIMIT

RELATIVE COUNTING ERROR = 84.3%
1.12E-02

PERCENT CARRIER RECOVERY = 94.4%

Data Entry by/ - )-. ate: 12/28/94
Appyoved by: Date: I- /zp /a
1-orm 2U1UN_C NeV. 1.0
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PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER
WHO-SD-WM-DP-103, REV. I

Sr-89190: LA-220-101 (D-1), 102 (E-2), 103 (E-2) 104 (D-1) STANDARD
yp - DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) 1.t2 O

TANARD w TOTAL COUNTS (TC) n 11498 GROSS WEIGHT fW2) U .0713
ork WLSt COUNT TIME In MINUTES (CT) y, 10 TARE WEIGHT (WI) 7.9763

96 BACKGROUND In cpm (BKG) 2.7 NET WEIGHT (W) 0.0955
~Tot Cpdt SAMPLE VOLUME In mL (SS) 1.000 DELTA TIME (hours) (DT) 17.33

SR00-O1 DILUTION FACTOR (DF)1 SR-90 EFFICIENCY FACTOR (C1) 0.4180
at - ENTER MATRIX AS: LIQUID, DIRECT SOLID, Y-90 EFFICIENCY FACTOR (C2) 0.4660

LuID <<<<'< or SOLID DIGEST <cc« SAMPLE COUNT RATE (Rs) 1147.10
_ amp_ M DIGEST DILUTION FACTOR (DDF) 1 CRITICAL LEVEL(Lc)

VORKLST 296f SEPARATION TIME (ST) :1005:AM Rmax NIA
r m d SEPARATION DATE (SD) 12t27/94, >XDETECTION LIMIT (Ld) 2.07
B27&1tt .> TIME OF COUNT (TOC) 03:25 AM Sr-89I90 CONC. In pCIIL = 1.0875E+00

Analyst DATE OF COUNT (DOC) 12128/94

Sample Count Rate (Rs) (Total Counts (TC) I Count Time (CT)) - Background In cpm (BKG)
l2/27/94 K S~Sr-8990 pCIL = Rs*1000mLIL *DF*DDF/

2. (Cl + C2 * (1 - e to the power of ((-natural log 2) / 64.2 * DT )) *SS*Rec.*2220000dpmyC1)
tS1:3 I PMNOTE: 64.2 = Hall Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA x 0.1000))

Sr-89190 pCi/mL = (Sr-89190 pCI/L) I 10OOmLIL
Relative Counting Error = (The Square Root of (TC + BKG * CT)) / (TC - BKG * CT) * 1.96 * 100
Percent Carrier Recovery = (Net Weight / Expected Weight) * 100
NOTE: Expected Weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)=((DOO - SD) * 24) + (TOC - ST) 1100

v RESULTS v

Sr-89/90 CONCENTRATION = 1.09E-03 pCilmL DETECTION
... LIMIT

RELATIVE COUNTING ERROR = 1.8%
1.96E-06

PERCENT CARRIER RECOVERY = 95.5% pCI/mL

ata lntry by: f// f r --/ .---- Date: 12294
pproved by: ' Date: /2. /_71 /9 I

Form 22010N_C Rev. 1.0
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WHC-SD-WM-DP-103, REV. I
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr-89/90: LA-220-101 (D-1), 102 (E-2), 103 (E-2) 104 (D-1) |_ SAMPLE
DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA)| j, K1- 00

AMPLE rOTAL COUNTS (TC) 5260 GROSS WEIGHT (W2) 7.9422
WokLs COUNT TIME In MINUTES (CT) 10 TARE WEIGHT (WI) 7.8473

29 S~ '' BACKGROUND In cpm (BKG) 2,7 NET WEIGHT (W3) 0.0949
SAMPLE VOLUME In mL (SS) > .100 DELTA TIME (hours) (DT) 18.08

SRS-01 DILUTION FACTOR (DF) 1 R-90 EFFICIENCY FACTOR (C1) 04180
- U. .ix _ ENTER MATRIX AS: LIQUID, DIRECT SOLID, Y-90 EFFICIENCY FACTOR (C2) 0.4660
OLID dIG EST<< <<<<< or SOLID DIGEST <<<<<- SAMPLE COUNT RATE (Rs) 523.30

mp #~ DIGEST grams of SOLIDSIL (D9L) I .7t 6 CRITICAL LEVEL (Lc) 0.99
.94T$30K.?.... SEPARATION TIME (ST)" 1G:5AM Rmax NIA

nr Cdi SEPARATION DATE (SD) DETECTION LIMIT (Ld) 2.07
B27l11 TIME OF COUNT (TOC) 34 04:10 AM Sr-89/90 CONC. In pCilg = 2.7779E+00

AflWyst DATE OF COUNT (DOC)12128194

Y ~ \Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background In opm (BKG)
12127/94 Sr-89/90 pCifg = Rs*IOOOmLIL*DF

C T r k(Cl + C2 * (I - e to the power of ((-natural log 2) / 64.2 * DT)) *SS*(Dg/L)*R)).*22200dpmpCi)
.1:30 PM NOTE: 64.2 = Half Life for Y-90 and Rec. =Fractional Carrier Recovery ((W2-W1) I (CVA x 0.1000))

Relative Counting Error = (The Square Root of (TC + BKG * CT)) I (TC - BKG * CT) * 1.96 *100
Percent Carrier Recovery = (Net Weight I Expected Weight) * 100
NOTE: Expected Weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) (100

v RESULTS v

Sr-89/90 CONCENTRATION = 2.78E+00 pCIIg DETECTION
LIMIT

RELATIVE COUNTING ERROR = 2.7%
1.10E-02

PERCENT CARRIER RECOVERY = 94.9% L a

ata Entry by: /;7 I Date: 1228/94
Approved b : Date: 2 /as -1
Form 22010NC Rev. 1.0 IPage 1of i
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WHC-SD-WM-DP-10 3, REV. I
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr-89/90: LA-220-101-(D-1), 102 (E-2), 103 (E-2) 104 (D-1) DUPLICATE
DETECTOR NUMBER '12 CARRIER ADDED In mL (CVA) 4, t .OO

DUPLIAT TOTALCOUNTS (TC) 5263 GROSS WEIGHT (W2) 8.0552
401Work L COUNT TIME In MINUTES (CT) 10 TARE WEIGHT (WI) 07.9603

98 ><~BACKGROUND in cpm (BKG) 27 NET WEIGHT (W3) 0.0949
odW Cde SAMPLE VOLUME In mL (SS) 0100 DELTA TIME (hours) (DT) 19.17

SR$0-1 , DILUTION FACTOR (DF) 1 SR-90 EFFICIENCY FACTOR (C1) 0.4180
ENTER MATRIX AS: LIQUID, DIRECT SOLID, Y-90 EFFICIENCY FACTOR (C2) 0.4660

OL OIGEST <<<<< or SOLID DIGEST <<< SAMPLE COUNT RATE (Rs) 523.60
$ DIGEST grams of SOLIDSIL (Dg/L) .7828 CRITICAL LEVEL (Lc) 0.99

$94PO6A& . SEPARATION TIME (ST)J 10:05AM Rmax NIA
SEPARATION DATE (SD)112f27194 DETECTION LIMIT (Ld) 2.07

62711. TIME OF COUNT (TOC) OS:15AM Sr-8990 CONC. In pCilg = 2.7599E+00
Anayst DATE OF COUNT (DOC)12/2894

IDOM Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background In cpm (BKG)
12(27194S K5r-89190 pCilg = Rs*IOOOmIJL*DFI

;Tharne (Cl + C2 * (1 - e to the power of ((-natural log 2)164.2 * DT)) *SS*(Dg/L)*Rec.*2220000dpm/pCI)
1:3 PM. N OTE: 64.2- Half Life for Y-90 and Rec. - Fractional Carrier Recovery ((W2-W1) I (CVA x 0.1000))

Relative Counting Error = (The Square Root of (TC + BKG * CT)) I (TC - BKG * CT) * 1.96 * 100
Percent Carrier Recovery = (Net Weight / Expected Weight) * 100
NOTE: Expected Weight - CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508402.
Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) 1100

v RESULTS v

Sr-89/90 CONCENTRATION = 2.76E+00 pCi/q ETECTuON

RELATIVE COUNTING ERROR = 2.7%
1.09E 2

PERCENT CARRIER RECOVERY = 94.9%

Data Entry by: //7 /,;0 ) /9.d Date: 2894
Approved by: : LV*_ Date: // eM77
Form 22010N_C Rev. 1.0 Page 1 of 1
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WHC-SD-WM-DP-103, REV. I
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr-89/90: LA-220-101 (D-1), 102 (E-2), 103 (E-2), 104 (D-1) || SAMPLE
TDETECTOR NUMBER 12 CARRIER ADDED In mL (OVA) 1j00t

TAMPL TOTAL COUNTS (TC) 7794 GROSS WEIGHT (W2) EH z8.0243
CWk Lis COUNT TIME In MINUTES (CTJ . 10 TARE WEIGHT (WI) N 7.0281

29 BACKGROUND In opm (BKG) 3.0 NETWEIGHT (W3) 0.0962
TeStdr SAMPLE VOLUME In mL (SS) 0.100 DELTA TIME (hours) (DT) 20.55

SRSO-01 DILUTION FACTOR (DF) 1 SR-90 EFFICIENCY FACTOR (Cl) 0.4180
-_Matn ~ ENTER MATRIX AS: LIQUID, DIRECT SOLID, Y-90 EFFICIENCY FACTOR (C2) 0.4660

<OLID DIGEST <<<< or SOLID DIGEST <<<<< _SAMPLE COUNT RATE (Rs) 775.80
arpe# DIGEST grams of SOLIDSIL (Dg/L) 1.06 C RITICAL LEVEL (Lc) 1.14

94Tf12;SEPARATION TIME (ST) g010:1I AM Rmax NIA
SEPARATION DATE (SD) 12/279 4 2 DETECTION LIMIT (Ld) 2.38
TB27 t11 rIME OF COUNT (TOC) AM Sr-89/90 CONC. In pCIlg = 3.9384E+00

PA ntys DATE OF COUNT (DOC)1212894

D ate Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background In cpm (BKG)
227/94' S r-89/90 pCIlg Rs*1000mLJL*DFI

Tim (Cl + C2 * (1 - e to the power of ((-natural log 2) 164.2 * DT )) *SS*(DgIL)*Ree.*2220000dpm/pC)
:30 PM1<. NOTE: 64.2 = Half Life for Y-90 and Rec. - Fractional Carrier Recovery ((W2-WI) I (CVA x 0.1000))

Relative Counting Error = (The Square Root of (TC + BKG * CT)) I (TC - BKG * CT) * 1.96 *100
Percent Carrier Recovery = (Net Weight / Expected Weight) * 100
NOTE: Expected Weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) 1100

v RESULTS v

Sr-89/90 CONCENTRATION = 3.94E+00 pCilg DETECTION
LIMIT

RELATIVE COUNTING ERROR = 2.2%
.2E-02

PERCENT CARRIER RECOVERY = 96.2% Cil

|ata En : /Date: 12/25/94
proved by: , Date: 12 /2 /'19

2631-orm 2201UNC Rev. 1.0 1 Page 1 of 1



WHC-SD-WM-DP-103, REV 1
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr-89/90: LA-22 -101 (D-1), 102 (E-2), 103 (E-2) 104 (D-1) || DUPLICATE
\ p \ DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) * .4 o0

TUPLICATE TOTAL COUNTS (TC) . ...692 GROSS WEIGHT (W2) :s0410
Work Lis COUNT TIME In MINUTES (CT) 10 TARE WEIGHT (WI) g'.K94$

98 BACKGROUND In cpm (BKG) j 3.6 NET WEIGHT (W3) 0.0954
TeSt COdW SAMPLE VOLUME In mL (SS) 0.100 DELTA TIME (hours) (DT) 21.05

SR9O-O1 DILUTION FACTOR (DF) 1 SR-S0 EFFICIENCY FACTOR (CI) OA180
Mtx ENTER MATRIX AS: LIQUID, DIRECT SOLID, Y-90 EFFICIENCY FACTOR (C2) 0.4660

OLID DIGEST 11<< or SOLID DIGEST << SAMPLE COUNT RATE (Rs) 665.60
0W.pb e # DIGEST grams of SOLIDS/L (DgL) 1.810 CRITICAL LEVEL (Lc) 1.14

4SEPARATION TIME (ST) 10:10 AM Rmax N/A
sSEPARATION DATE (SD) 12/27/94 DETECTION LIMIT (Ld) 2.38

B27 811 .. TIME OF COUNT (TOC) 07:13 AM Sr-89/90 CONC. In pCiIg = 3.3752E+00
~YAnlys DATE OF COUNT (DOC) 12128/94

a Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background In cpm (EKG)
2127/94 Sr-89190 pCI/g = Rs*IOOO1mL/L*DF/

Ti e (Cl + C2 * (1 - e to the power of ((-natural log 2)/64.2 * DT )) *SS*(Dg/L)*Rec.*2220000dpmpCi)
P1:30 PM NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) I (CVA x 0.1000))

Relative Counting Error = (The Square Root of (TC + BKG * CT)) / (TC - BKG * CT) * 1.96 * 100
Percent Carrier Recovery = (Net Weight I Expected Weight) * 100
NOTE: Expected Weight - CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) 1100

v RESULTS v

Sr-89/90 CONCENTRATION = 3.38E+00 pC/ DETECTION
LIMIT I

RELATIVE COUNTING ERROR = 2.4%
1.21E-02

PERCENT CARRIER RECOVERY = 95.4% L CI/ J

|Data Entry by: / (f -- Date: 12/28/94
Approved by: . =-= M Date: /4
Form 22010NC Rev. 1.0 Page 1 of 1
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WHC-SD-WM-DP-103, REV. I
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr-89/90: LA-22 -101 (D-1), 102 (E-2), 103 (E-2) 104 (D-1) BLANK
'A ~. DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) ;1.DO

BLANk tMM M TOTAL COUNTS (TC) 7 GROSS WEIGHT (W2) 8.043
SC 'OUNT TIME In MINUTES (CT) 10 TARE WEIGHT (W1) ,

98td l BACKGROUND In cpm (BKG) 3.t NET WEIGHT (W3) 0.0946
SCd~ ' AMPLE VOLUME In mL (SS) 0.100 DELTA TIME (hours) (DT) 21.55

48R90O DILUTION FACTOR (O3F) SR-90 EFFICIENCY FACTOR (C1) 0.4180
$, ~$a 'MI ENTER MATRIX AS: LIQUID, DIRECT SOLID, Y-90 EFFICIENCY FACTOR (C2) 0.4660

OLID DIGEST U r:V1 <<<<< or SOLID DIGEST <<<<< SAMPLE COUNT RATE (Rs) 0.10
IMSMIMitt a DIGEST grams of SOLIDSIL (Dg/L) 1,9040 CRITICAL LEVEL (L) 1.14

94T347348 ;(: SEPARATION TIME ST)' 10:17 AM Rmax 1.26
strnWf n cMHI "~ZSEPARATION DATE (SD) 2/T4 DETECTION LIMIT (Ld) 2.38

827811 G 8J TIME OF COUNT (TOC) <07:50 AM Sr9 CONC. In pCIg 3
iN ~A~ia1 sii$k% DATE OF COUNT (DOC) 2128194

.l<,' Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background In cpm (BKG)
12/27M94 N [5 i/ Sr-89/90 pClIg = Rs*1000mLUL*DFI

(Cl + C2 * (1 - e to the power of ((-natural log 2) 164.2 * DT )) *SS*(Dg/L)*Rec.*2220D00dpm/pC)
I 13 PM 'c NOTE: 64.2 = Half Life for Y-90 and Rec. Fractional Carrier Recovery ((W2-W1) I (CVA x 0.1 000))

Relative Counting Error = (The Square Root of (TC + BKG * CT)) I (TC - BKG * CT) * 1.96 * 100
Percent Carrier Recovery = (Net Weight / Expected Weight) * 100
NOTE: Expected Weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) 1100

v RESULTS v

Sr-89190 CONCENTRATION = < 6.09E-03 pCi/u | DETECTION
LIMIT

RELATIVE COUNTING ERROR = 500.0%
1.15E-02

PERCENT CARRIER RECOVERY = 94.6% PCIg

'ata Eintry by: r D.ate: 12/28/94
IJroved byX: Date: ) / 24) /

rorm 2uuNU Rev. 1.0
2633
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WHC-SD-WM-DP-103, REV 1

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr-89/90: LA-22 -101 (D-1), 102 (E-2), 103 (E-2) 104 (D-1) SAMPLE
@@@||||E g]|E@@ DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 4 1.ODO

SAMPLE ? E t TOTAL COUNTS TC 26 GROSS WEIGHT (W2) .02788
i |Wb ~is t COUNT TIME in MINUTES CT 1O TARE WEIGHT (WL . 7,9Be4
296 12 @ BACKGROUND In cpm (KG 3 NET WEIGHT (W3) 0.0924

A"' 'l SAMPLE VOLUME In mnL (S) § .1D0 DELTA TIME (hours) (DT) 21.92
SRSO-01' t. DILUTION FACTOR (DF) I SR-90 EFFICIENCY FACTOR (CI) 04180

RN ENTER MATRIX AS: LIQUID, DIRECT SOLID, Y-90 EFFICIENCY FACTOR (C2) 0.4660
I DbIG EST <<<<< or SOLID 1GEST <<<< SAMPLE COUNT RATE (Rs) 79.00

N ~Spm f) $ IDIGEST grams of SOLIDSIL (Dg/L) 1.904S CRITICAL LEVEL (Lo) 1.14
94T3471 M ~ SEPARATION TIME (ST) 10:10 AM Rmax NIA

& sttlihten d SEPARATION DATE SD 2/27194 DETECTION LIMIT (Ld) 2.38
TIB2784 A M IME OF COUNT (TOC) 08:60 AM Sr-9 CONC. in pCIg 3.9169E-01

I DATE OF COUNT (DOCI 12281S4

'.sample Count Rate (Rs) = (Total Counts (TC)1 Count Time (CT)) - Background In cpm (BKG)
2122794AKK 5r49I90 pCI/g = Rs*1000mLIL*DF/

(Cl + C2 * (1 -e to the power of ((-natural log 2)1 64.2 * DT)) *SS*(Dg/L)*Rec.*2220000dpm/PC)
1:3. PMN U NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) I (CVA x 0.1000))

Relative Counting Error = (The Square Root of (TC + BKG * CT)) / (TC - BKG * CT) * 1.96 *100
Percent Carrier Recovery - (Net Weight I Expected Weight) * 100
NOTE: Expected Weight= CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) 1100

v RESULTS v

jSr-89/90 CONCENTRATION =3.92E-01 _Pci/ DETECTION
LIMIT

RELATIVE COUNTING ERROR = 7.3%
-1.18E-02

PERCENT CARRIER RECOVERY - 92.4% pCig

atant : / 7 - ate: 122/94
proved by: Date: 1z / Zg /1

Form 22010NC Rev:1.0 fr
2634

Page 1 of 1



PLACE ANALYTICAL CARDI O EO RA~O- R~ FR
WHC-SD-WM-DP-103, REV. 1

Sr-89/90: LA-220-101 (D-1, 102 (E-2), 103 (E-21 104 (D-1) DUPLICATE
DETECTOR NUMBER @ 12 CARRIER ADDED in mL (CVA) 1.00P

D:PLICATE/EMsh TOTAL COUNTS (TC) 090 GROSS WEIGHT (W2) : B'8.0596
0 d \ COUNT TIME In MINUTES (CT) TARE WEIGHT (WI) 07634

9| M W BACKGROUND in cpm (BKG) V 3. NET WEIGHT (W3) 0.0962
.......... SAMPLE VOLUME In mL (Ss) i t 10 DELTA TIME (hours) (DT) 22.10

$1 SR9-01 Mi 2 DILUTION FACTOR (DF) I SR-90 EFFICIENCY FACTOR (C) 0.4180
ENTER MATRIX AS: LIQUID, DIRECT SOLID, Y-90 EFFICIENCY FACTOR (C21 0.4660

OQLI DIGEST <<<<<C or SOLID DIGEST <<<< SAMPLE COUNT RATE _____05.4

'W #fis ,DIGEST grams of SOLIDSIL (Dg/L) 1.152 CRITICAL LEVEL (Lc) 1.14
94fl47 2 SEPARATION TIME ST ) 10:10 AM Rmax N/A

@ 'V" i ' SEPARATION DATE (SD) 12794> DETECTION LIMIT (Ld) 2.38'
T IME OF COUNT TOC Ot:1 AM Sr-89/90C . = 4.9851E-01

.1. ~ tW 'N DATE OF COUNT (Do1228/94
c..1 2412

AKLWer-. -"i
Sample Count Rate (Rs) (Total Counts (TC) I Count Time (CT)) - Background In cpm (BKG)

212794 P Sr-8990 pCI/g = Rs*1000mL1L*DF/
Jim. (Cl + C2 * (1 - e to the power of ((-natural log 2)164.2 * DT )) *SS*(DgL)*Rec.*22200Q0dpm/jCl)

130M NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) I (CVA x 0.1000))

Relative Counting Error = (The Square Root of (TC + EKG * CT)) / (TC - BKG * CT) * 1.96 *100
Percent Carrier Recovery = (Net Weight I Expected Weight) * 100
NOTE: Expected Weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) 1100

v RESULTS v

ISr-89/90 CONCENTRATION =4.99E-01 pcifg DETECTION
LIMIT

RELATIVE COUNTING ERROR = 6.2%
1.12E-02

IPERCENT CARRIER RECOVERY =96..2% ." 2

IData Entry by: D 4 - -- -- Date: 12/28/94
proved by: Date: 2 Z/8 /9

Form 22010N C Rev. 1.0 Page ofI1

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER



WHC-SD-WM-DP-1 03, REV. I
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr-89/90: LA-220-101 (D-1), 102 (E-2), 103 (E-2) 104 (D-1) SAMPLE
''\ DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) : f000

AMPLE TOTAL COUNTS TC 1608 GROSS WEIGHT (W2) * 8t0730
MtWi flh& CzME UNT TIME In MINUTES C(CT) 1 TARE WEIGHT 1' : 7,7M
96K & BACKGROUND In cpm (BKG , 3, NET WEIGHT (W3) 0.0949
i oSAMPLE VOLUME In mL (SS) 0100 DELTA TIME (hours) (DT) 22.22
5R90l DILUTION FACTOR (DF) t SR-90 EFFICIENCY FACTOR (C1) 0.4180

ENTER MATRIX AS: LIQUID, DIRECT SOLID, -90 EFFICIENCY FACTOR (C2) 0.4660
<<<<< or SOLID DIGEST SAMPLE COUNT RATE (Rs) 157.20

DIGEST grams of SOLIDSIL (D L) 7i.9724 CRITICAL LEVEL (C) _ .14
94T348 dS 4 SEPARATION TIME ST) 10:17AM Rmax N/A

MMt 't SEPARATION DATE SD 12/27m4 DETECTION LIMIT (Ld)
anal7$ 2A TIME OF COUNT (TOC) 08:30 AM Sr-89190 CONC. In pCIg = 7.3118E-01

1 'a DATE OF COUNT DOC) 122894

SM Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)
12j27  nA< : < X Sr4990 pCilg = Rs*1000mL/L*DF

(Cl + C2 * (1 - e to the power of ((-natural log 2)164.2 * DT)) *SS*(Dg/L)*Rec.*2220000dpm/pC)
30 PM 2 | NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) I (CVA x 0.1000))

Relative Counting Error = (The Square Root of (TC + BKG * CT)) I (TC - BKG * CT) * 1.96 * 100
Percent Carrier Recovery = (Net Weight / Expected Weight) * 100
NOTE: Expected Weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)=((DOC - SD) * 24) + (TOC - ST) 1100

v RESULTS v

Sr-89/90 CONCENTRATION = 7.31E-01 pCi/g DETECTION
LIMIT

RELATIVE COUNTING ERROR 5.1%
1.11E-02

PERCENT CARRIER RECOVERY = 94.9%

at n b: / '-- Date: 12/2894
rovedby Date: /z2' zg 9

Page 1 ot 1Form 22010NC Rev. 1.0



WHC-SD-WM-DP-1 03, REV. I
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Sr-89/90 LA-220-101 (D-1), 102 (E-2), 103 (E-2), 104 (D-1) DUPLICATE
n DETECTOR NUMBER <12 CARRIER ADDED In mL (CVA) A,00DW'LICATE , TOTAL COUNTS (TC) 1620 GROSS WEIGHT (WZ) B.OOS1

MMtl >~tdi COUNT TIME In MINUTES WCT 1O TARE WEIGHT (W1 - 7,91UW
9025 : BACKGROUND In cpm BKG 3.6 NET WEIGHT 3) 0.0882

'O\ |ET CC SAMPLE VOLUME In mL 8) 0.10O DELTA TIME (hours) (DT) 22.38
8R90-O1 K'i~:> DILUTION FACTOR DF) CI SR-90 EFFICIENCY FACTOR (C1) 0.4180M ENTER MATRIX AS: LIQUID, DIRECT SOLID, Y-90 EFFICIENCY FACTOR (C2) 0.4660

OLID DIGE S <<<<< or SOLID DIGEST <<<<< SAMPLE COUNT RATE (Rs) 15840
E Mnf I&# ~ Mt JIGEST grams of SOLIDSlL (DglL) 'C1.9656 CRITICAL LEVEL (Lc) 1.14

Q94Ta484EA d y SEPARATION TIME (ST 117 AM Rmax NIA
$I C"IM \SEPARATION DATE (SD) 12/27fl4 DETECTION LIMIT (Ld) 2.38

82781 '::|: TIME OF COUNT OC 08:40 AM Sr-8990 CONC. In pCIg_ 7.8646E-01
D DATE OF COUNT (DOC) 1272894

Sample Count Rate (Rs) s (Total Counts (TC) I Count Time (CT)) - Background In cpm (BKG)
24Sr-89/90 pClIg = Rs*1000mLJL*DF/

(C1 + C2 * (1 - e to the power of ((-natural log 2) / 64.2 * DT)) *SS*(Dg/L)*Rec.*2220000dpm/pCI)
1:30 PM: NOTE: 64.2 = Half Life for Y-90 and Rec. - Fractional Carrier Recovery ((W2-WI) I (CVA x 0.1000))

Relative Counting Error = (The Square Root of (TC + BKG * CT)) / (TC - BKG * CT) * 1.96 * 100
Percent Carrier Recovery= (Net Weight/ Expected Weight) * 100
NOTE: Expected Weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)=((DOC - SD) 24) + (TOC - ST) 1100

v RESULTS v

Sr-89/90 CONCENTRATION = 7.86E-01 pCi/: DETECTION
LIMIT

RELATIVE COUNTING ERROR = 5.0%
1.18E2-02

IPERCENT CARRIER RECOVERY =88.2% pC1/g

ata=n b: - - ate: 12/28794
pproved by, Date: /2

Page 1 of 2637FrrM 2ZU1 UNC Rev. 1.0 f



WHC-SD-WM-DP-103, REV. 1 (6yI
LABCORE Data Entry Template for Worklist# 334

Analyst: Instrument: ABOO j/ Method: LA-220-1O1/D-
L.o ML

Worklist Comment: Use 409--. 100-m sample mount. SLF
yt F, c-

Seg Type Sample# Re

1 BLNK-PREP

1 BLNK-PREP

1 BLNK-PREP

2 STD

2 STD

2 STD

3 SAMPLE

3 SAMPLE

3 SAMPLE

4 DUP

4 DUP

4 DUP

5 BLNK-PREP

5 BLNK-PREP

5 BLNK-PREP

6 STD

6 STD

6 STD

7 SAMPLE

7 SAMPLE

5I:SS -

S94T000349

S94T000349

S94T000349

S94T000349

S94TO00349

S94TOO0349

5 15 15 2

S94T000350

S94T000350

p Al Test

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

0 F @SR90-01

0 F @SR90-01

0 F @SR90-01

0 F @SR90-01

0 F @SR90-01

0 F @SR90-01

@SR90-01

@SR90-01

@SR90-01

@S90-01

@SR90-01

@SR90-01

0 F @SR90-01

0 F @SR90-01

Matrix

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

Actual Found DL U

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Data Entry Comments:

Sc~tk 2W('h b n-~ c. t

Units shown for QC (SPK) may not reflect the actual units.

2638

Page: 1

hit

uci/g

% Rec

% Ct.

uCi/g

% Rec

% Ct.

uCi/g

% Rec

% Ct.

uCi/g

% Rec

% Ct.

uci/g

% Rec

% Ct.

uCi/g

% Rec

% Ct.

uci/g

% Rec

I



WHC-SD-WM-DP-103, REV. 1
LABCORE Data Entry Template for Worklist# 334

Analyst:

Worklist

Seg Type
7 SAMPLE

8 DUP

8 DUP

8 DUP

1e-5- 5-
D5te

Page: 2

Analyst signature

Units shown for QC (SPK) may not reflect the actual units.

2639-

hC) Instrument: AB00 12. Method: LA-220-101/D - I
Comment: Use AO-i0,-fl0- L sample mount. SLF

Sample# Rep Al Test Matrix Actual Found DL Unit
S94T000350 0 F @SR90-01 SR90-01E SOLID N/A % Ct.

S94T000350 0 F @SR90-01 SR90-01 SOLID N/A .- uci/g

S94T000350 0 F @SR90-01 SR90-01C SOLID N/A % Rec

S94T000350 0 F @SR90-01 SR90-01E SOLID N/A % Ct.

Final page for worklist # 334

Data Entry Comments:



WHC-SD-WM-DP-103, REV. 1
Sr-89/90 :LA-220-1O1 (D-1), 102 (E-2), 104 (D-1) LIQUIDS STANDARD I

DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA 1.0C
STANDARD TOTAL COUNTS (Tc 4 4S6O GROSS WEIGHT (W2) 1i00 7O4

Wk COUNT TIME in MINUTES (CT) 1 TARE WEIGHT (WI) & 0 729
4 BACKGROUND incpm (8KG Z'#K i05 NETWEIGHT (W3) _0975

7R. SAMPLE VOLUME in mL (SS . 00 DELTATIME HOURS DT 5.67
$R%01, ~ DILUTION FACTOR DF K

K \ ka [DIGESTDILUTION FACTOR DDF n
LIQUID SAMPLE COUNT RATE (Rs) 985.40 SR-90 EFFICIENCY FACTO (CI) 0.4180

m]CRITICAL LEVEL (Lc) 0.74 Y-90 EFFICIENCY FACTOR (C2) 0.4660
51T52 SEPARATION TIME (ST) 11:20 Rmax N/A

SEPARATION DATE (SD) 44&5/0 5 DETECTION LIMIT (Ld) 1.57
WB27811 TIME OF COUNT (TOC) 78919 GONG. in uCVL=

-*DATE OF COUNT (DOC r S 1X5/95

08 LIM 22

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-9/9O CONC in pCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lo IF RS<0
RSFDDF100/((C1+C2*(1-etothe powerof ((-natural log2)/I4.2*DT)))*SS*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.- -
Delta Time (hours) = ((DOC - SD) * 24) + (TOO - ST) / 100

vRESULTSv
Sr-89/90 CONCENTRATION = 1.02E-03 uCi/mL

RELATIVE COUNTING ERROR = 2.0%

PERCENT CARRIER RECOVERY = 97.5%

2C40

DETECTION
LEVEL

1.62E-06
pCi/L

Data Entry b' MC BIERMAN / 'r.-.4+, Date: 06-Jan-95
A roved by: SL FITZGERALD Date: 07
Form WB Rev. 2.1 220-10n_WB



WESTINGHOUSE HANFORD COMPANYHC-SD-WM-DP-- 103 REV 1222-S LABORATORY
RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET

STRONTIUM-SOLIDS ERR
TEST CODE: @SR90.01 SAMPLE POINT: 0INSTRUMENT: WB27811 SAMPLE PREP: 0ANALYST: DCD BATCH ID: 0

ANALYSIS DATE: January 6, 1995

UNITS: pC__ -SAMPLE TYPE SAMPLE NO. ANALYTE RESULT #1 DUPLICATE AVERAGE RPD% I%REC DETLIM 0%CTER
STANDARD 61B62 - Sr-SO 1.02E4)3 191.9% 1.6G22E-06 2.0%/BLANK SAT3sto Sr-S O.67E.04 8.03E.04 98.3%.SAMPLE I 894T350 8r.90 5.O9E01 4A462-01 4.78E-01 13.2% 7,9,E_04 20DUPLICATE I 594T350 Sr-SO 7.81-04 2.1%

NIA NIA

STANDARD END

STD ID: STD VOL.
STANDARD 0 1.000 -

NARRATIVE: Analyst Comments:

Chemnist Comments:

-ft , _M

Chemist~~pprChemis CLFTZERLDnt: Dt:FMe. -----Me-t
Vann .Copee BY CIRA intr: '(5 r-~ te.:0169

ghemnist Approval: SL FITZGERALD Signature; Lfn Date: -

IRevision 2.1



Sr-89/90: LA-220-101 (D-), 102 (E-2), 104 D-I) LIQUIDS
WHC-SD-WM-DP-103, RE

STANDARD

~AMn~sIDA TE OF COUNT

11 t 1

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89190 CONC in pCVmL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF RS<0
RS*DF*DDF*1000/((C1 +C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

v RESULTS v
Sr-89/90 CONCENTRATION - 1.02E-03 i CVmL

RELATIVE COUNTING ERROR = 2.0%

PERCENT CARRIER RECOVERY =97.5%

2642

DETECTION
LEVEL

1.62E-06
pCi/L

IData Entry by: MC BIERMAN r - - . . Date: 06Jan-95 j
A proved by: SL FITZGERALD Date: /- J
Form WB Rev. 2.1 220-1n8WB

- I

(D C) 01059

T DETECTOR NUMBER 2 CARRIER ADDED in mL (CVA 1.100
STANDARD TOTAL COUNTS (TC) S8$ GROSS WEIGHT (W2) ___ 7_4

W e. LN COUNT TIME in MINUTES (CT) tA TARE WEIGHT (W1) -& .872
B34 BACKGROUND incpm (BKG) 15 NET WEIGHT (W3) 0.0975

- dSAMPLE VOLUMEinmL (5 1,0" 0 DELTA TIME HOURS (DT) 567
r SR$0-O1 1 DILTO FCO1D

GETDTILUTIONFACTOR DOF
LIQUID SAMPLE COUNT RATE (Rs) 98540 SR-90 EFFICIENCY FACTO (C1) 0.4180

1 " pIe# CRITICAL LEVEL (LC 0.74 Y-90 EFFICIENCY FACTOR (C2) 0.4660
5B BSEPARATION TIME ST Rmax N/A

N .!rem &r O SEPARATION DATE SD i 1/r5M5 DETECTION LIMIT (Ld) 1.57
~WB2781[[ TIME OF COUNT (TOC 17:00 Sr-89-9~~~~~. In uE+IL



LA-220-101 I D-
WHC-SD-WM-DP-103, REV. 1

Sr-89/90: LA-220-101 (D-1), 102 (E-2). 104 (D-1)
WfflTh S D I3 COR NUMBER 2ARRIER ADDED in mL A 1iLi

BLANK TOTAL COUNTS (TO) K 2 ||GROSS WEIGHT (W21 Th- 14

7 r =70 COUNT TIME in MINUTES (CT) A TAREWEIGHT (WI) 6.tt54
334 BACKGROUND in opm (BKG) 1 NET WEIGHT (W3) 0.0960

'siSAMPLE VOLUME in mL (SS) 1,t00QDELTA TIME HOURS) 7.33
V1 SRS0-46 DILUTION FACTOR (DF) : :

DIGEST FACTOR IL DOF N I
SOLID SAMPLE COUNT RATE (Rs) 1.30 SR-90 EFFICIENCY FACTOR (C1) 0.4180

m CRITICAL LEVEL (Lc) 0.74 -90 EFFICIENCY FACTOR (C2) _ 0.466_
SDT3 SEPARATION TIME JSTf :2Rmax L a N/A

umen. SEPARATION DATE (SD) f/05/95 DETECTION LIMIT Ld 1.57
9W82-/: TIMEOFCOUNT (TOO) b1--r-8~0 NG in ~ui.

* DATE OF COUNT (DOC) 04/05/95

g' mm Sample Count Rate (Rs) = (Total Counts (TC) Count Time (CT)) - Background in cpm (BKG)
W-1 $2 0,l Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lo and RS>=O or Replace RS with

RS*1000*DF/((C1+C2*(l-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
* NOTE: 64.2 = Half Life forY-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA* 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours)= ((DOC - SD) * 24) + (TOC - ST) 1100

v RESULTS v DETECTION
Sr-89/90 CONCENTRATION = 6.67E-04 pCi/g LEVEL

RELATIVE COUNTING ERROR 98.9% 8.03E-04

PERCENT CARRIER RECOVERY = 96.0% PCI/g

IData Entry by: MC BIERMAN Date: 06-Jan-95
Approved by: SL FITZGERALD Date: -3 - Tf
Form WB Rev. 2.1 220-10n_WB Page 1 of 1

S BLANK I



LA-220-101 I D- Sr-89/90: LA-220-1 01 (D-1,102 (E-2),W "P-WM-DP-103, REV. 1
SAMZJc~ CARRIER ADDEIn 'mL He~~4ESAMPLE TOTAL COUNTS (K(T C)'1W96 GROSS WEIGHT (W2) -N 754O

wor ' COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (W)
>; , 34~Y ~ BACKGROUND in cpm (6KG) Wt ~NTWIHAMPLE VOLU in mL (SK N (W3)EA H7
SR90- DILUTION FACTOR (D(F) D

'u, LU DIGEST FACTOR tol- DOF NZi"\
SOLID SAMPLE COUNT RATE (Rs) 1008.10 SR-90 EFFICIENCY FACTOR (C1) 0.4180~% CITICL LEEL Lo 0.74 V-SOEFFICIENCY FACTOR (C2) 0.4660___~SS4T3, SEPARATION TIME (ST) 11:25 Rmax

SEPARATION DATSD) 1 DETECTION LIMITLd 1W2781t::TIME OF COUNT (TOC) 19 3 r-S9/S-CONC n Ci - -E
AV'nwv DATEOFCOUNT ___c 0__ 5/_ 5 -

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background In cpm (BKG)
0 / Sr-S9/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>= or Replace RS with Lc if RS<O

RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF-REC*2220000)
M08 W NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) ((DOC - SD) * 24) + (TOC - ST) /100

v RESULTS v DETECTION
Sr-8990 CONCENTRATION 5.09E-01 PICVg LEVEL

|RELATIVE COUNTING ERROR = 2.0% 7.91 E-04
IPERCENT CARRIER RECOVERY = 96.7%

Data Entry by: MC BIERMAN .,-ir - Date: 06-Jan-95
Approved by: SL FITZGERALD Date: --

Orm VVD Rev. 2.1 22u-1unWB Page 1 of I
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WHC-SD-WM-DP-103, REV. 1
Sr-89190: LA-220-101 (D-1. 102 (E-2). 104 (D-1) IDUPI CATE

TypeDETECTOSRNUMBER -12CARRIER-ADDED iniiL ~~(CVA W.0
DUPLICATE TOTAL COUNTS (TC) 8964 GROSS WEIGHT (W2) ? 7t06G

COUNT TIME in MINUTES (CT). 10 TARE WEIGHT (Wi) 962
~334 ~ BACKGROUND in cpm (BKG) t NET WEIGHT (W3) 0.967

SAMPLE VOLUME in mL R() N 1 000 DELTA TIME HOURS (T 8.58
~ SU~1 : Kh},IDILUTION FACTOR (F rk ~~

~5 DIGEST FACTOR (/L) DDF %4LjI51
SOLID SAMPLE COUNT RATE (Rs) 894.90 SR-90 EFFICIENCY FACTOR (C1) 0.4180

CRITICAL LEVEL 0.74 Y-90 EFFICIENCY FACTOR (C2) 0.4660
94l5Q * e:SEPARATION TIME (ST).. $ 1.2 Rmax N/A

r n > , SEPARATION DATE (SD) s 1/O5/95 DETECTION LIMIT (Ld) 1.57
WB2781 TIME OF COUNT (TOC)r 20:00 Sr-SB/SC~ONWG in pcilg 24_d ]

A t K"DATE OF COUNT (DOC) %/.

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
1 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Le if RS<O

RS*000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
08 0Q%0% NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

v RESULTS v DETECTION
Sr-89/90 CONCENTRATION = 4.46E-01 pCi/g LEVEL

RELATIVE COUNTING ERROR = 2.1% 7.81 E-04

PERCENT CARRIER RECOVERY = 96.7% pil _

Data Entry by: MC BIERMAN /-r - - - Date: 06-Jan-95
Approved by: SL FITZGERALD . Date: /- 27
Form WB Rev. 2.1 220-10n_WB Page 1 of I

2645
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LA LEADER 
INFOethod: LA-220 101(0 -1)

etCode @SP*0
X: OLID

ALrkist# 4
Bttch #
Prepared By: )4 BIERMAN
Date Complete: 01/0619$
lme Complete: Ot
hemlst: SITZGERAL
nalyst:
Aalysls Date: 01/05/95

Detector Number 12.
Instrument Code: W827811
Rerun:
Sample Prep:
Sample Point:
Book Number:

STANDARD 51852
BLANK S4T35
SAMPLE1I 594T350
DUPLICATE1 I 447350
SAMPLE 2
DUPLICATE 2
ST-END

TECH INFO-Liqulds Standard Run Iiolid-13lankc Run:

INPUT INPUTTOTAL COUNTS 9 TOTAL COUNTSCOUNT TIME In MINUTES 10 COUNT TIME In MIN
BACKGROUND in cpm . BACKGROUND In CpSAMPLEVOLUMEin ml, tSAMPLEVOLUMEIn
DILUTION FACTOR DILUTION FACTORDIGEST DILUTION FACTOR DIGEST FACTOR (gSEPARATION TIME 11:209<i SEPARATIONTIMESEPARATION DATE o1/05j95 SEPARATION DATETIMEOFCOUNT 17M2 TMEOFCOUNTDATE OF COUNT 01mjs95 DATE OF COUNT
CARRIER ADDED inL I CARRIER ADDED inGROSSWEGHT $9704 GROSSWEIGHT
TAREWEIGHT 'A?2 : TAREWEIGHT
STANDARDVALUE 1i11i6 GHT

RES.ULT RESULTSAMPLE COUNT RATE 9.85E+02 SAMPLE COUNT RATCRITICAL LEVEL 7.38E-01 CRITICAL LEVELNET WEIGHT 5 NET WEIGHTDELTA TIME (hours) 5.6 DELTA ME (hours)SR-90 EFFICIENCY FACTOR 0.42 SR-90 EFFICIENCY FY-90 EFFICIENCY FACTOR 0 Y-90 EFFICIENCY MARmax N/A RmaxDETECTION LIMIT DETECTION LIMITSr-89190 CONC inpCmL 1.02E-03 Sr-89/90 CON In CRelative Counting Error 2.0% Relative Countng ErrorPercent Carrier Recovery 97.5% Percent Carder Recove

UTES
m
not
ml.

L

E

ACTOR
'TOR

ry

INPUT
28 R TOTAL COUNTS

2 x1COUNT TIME in MINUTES
BACKGROUND In opm
SAMPLE VOLUME In nt

2 . DILUTION FACTOR
.41& .DIGEST FACTOR (gL)
1:25 ~ SEPARATIONTIME

010/M 95 SEPARATION DATE

TIMEOFCOUNT
S DATE OF COUNT

CARRIER ADDED in nl
- GROSS WEIGHT

S.fr 4 I TAREWEIGHT

RESULT
1.30E+00 SAMPLE COUNT RATE
_8E1 CRITICAL LEVEL
0.0960 NET WEIGHT

S DELTA TIME (hours)
042 SR-90 EFFICIENCY FACTOR
07 Y-90 EFFICIENCY FACTOR

N/A Rnax
1.57 DETECTION LIMIT
667E44 Sr-89/ CONC In pCi/g
58.9% Relative Counting Enor96.0% Percent Carrier Recovery

-

o >

[Solid-Sample Run 7SJolid-Duplicate Run: Iuds Standard End
INPUT INPUT -INPUTTOTAL COUNTS lOO09,6>- TOTAL COUNTS 8964A~ a , TOTAL CO UNTS0COUN TIME in MINUTES 1 COUN TME In MINUTES 0 jCTL in MIN..

BACKGROUND in cpn 2 BACKGROUND in m 2 COUNT TIME in MINUTES
SAMPLEVOLUMEInF CO SAMPLEVOLUMEnmL n mAt. SAMPLEVOLUMEinml.DILUTIONFACTOR DILUTION FACTOR DILUTION FACTORDIGEST FACTOR (g/L) ,.018 DIGEST FACTOR (g/L) '>o GE- DILUTON FACTORSEPARATIONTIME D125 E SEPARATIONTIME FSEPARATION DATE 0105;9$ SEPARATION DATE 01595 O DATETIMEOF COUNT i19 >'TIMEOFCOUNT 

-TIMEOFCOUNTDATE OF COUNT mi. OS/9 DATE OF COUNT 01/SS95A DATE OF COUNTCARRIERADDEDInm 1 ,CARRIER ADEDInmL "'l -o>, CARRIERADDEDInmLGROSSW ~ ~ ~GGHT WE.1HT Z ARRDEim
TARE WEIGHT '573 RSSWEIGHT 70589 GROSSWEIGHTAR-T AREWEIGHT 2:2 TAREWEIGHT

RESULT STANDARD VALUE
RAPEUT RARSUL RESULTSAMPLEVCOUNT RATE 1.01E03 SAMPLE COUNT RATE 895E+02 SAMPLECOUNT RATECRT LEVL30 CRITICAL LEVEL 8 -1 TCRILCAL LEVEL

NETA WIEIH in9 NET WEIGHT 0.090? NET WEIGHTDELA IME(hurs 808 DELTA TIME (hours) 8.58 DELTA TIME (hours)SR-EFFICIE 4 SR ECECY FACTOR 02 SR-90 EFFICIENCY FACTORV-SO EFFICIENCY FACTOR 0, Y-90 EFFICIENCY FACTOR 0.47 - V-SOEFFICIENCY FACTORRinax WA Rmax NA RmaxDETECTION LIMIT 1.57 DETECTION LIMIT 1.57 DETECTION LIMIT -Sr-S9/DO CONG In C 50201 Sr-89/90 CONC in ICi/g 4.462 01 Sr-8S/LO CONC In pCI/MLRelative Counting Error 2.0% Relative Counting Error 2.1% Relative Counting ErrorPercent Caner Recovery 96.% Percent Carrier Recovery - 96.7% Percent Carrier Recovery

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
3ACKGROUND In opm

SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST FACTOR (gJL)
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED In ml
GROSS WEIGHT
TAREWEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NETWEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/90 CONC in PCI/g
Relative Counting Error

Percent Carrier Recovery

---I

A ....

it ffif%,-- ----

-- ~
- -

-- ~

iN,
~ S

orCorleted S : MC B I SIgnatura: l7 Date: 06-Jan.95chemistApproval: SL FITZGERALD signatur.: v Date:
Revision 2.1 I'i -q4

0
C4

CA3
m
-a

jib II(J-5 mple Run 2: j Eogd-Duplicalle Run 2:

P R N T



LABCORE Data Entry Template for Worklist# 343

Analyst: / Instrument: ABOO Method: LA-220-101 D--

Worklist Comment: Use .100 mL sample size. SLF WHC-SD-WM-DP-103, REV. I
Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit

1 STD 5" 2.

I STD

I STD

2 BLNK-PREP

2 BLNK-PREP

2 BLNK-PREP

3 SAMPLE S94TOOO

3 SAMPLE S94TOOC

3 SAMPLE S94TOOO

4 DUP S94TOOC

4 DUP S94TOOC

4 DUP S94TOOO

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01.

@SR90-01

@SR90-01

@SR90-O1

@SR90-01

@SR90-01

@SR90-01

@SR90-01

389

389

389

389

389

389

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Final page for worklist # 343

Analyst Signature

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units.

uCi/r

% Re(

% Ct,

uci/r

% Rec

% Ct.

uCi/r

% Rec

% Ct.

uCi/r

% Re'

% Ct

> 3

264?

Page: I



LAB LEADERINFO:
Method:
Test Code
Matrix: -
Work Lstf
Batch #
Prepared By:
Date Complete:
Time Complete:
Chemist:
Analyst
Analysis Date:
Detector Number:
Instrument Code:
Rerun:
Sample Prep:
Sample Point
Book Number

LA 22O-101 4D-1)

IiQUIfl
343. C

t/O3/95

ILrfZGERALD7

127811
W227811

SampleType Sample#
STANDARD 51852
BLANK 494T39
SAMPLE I t94T389
DUPLICATE I T3m.
SAMPLE 2
DUPLICATE 2
ST-END

TECHINFO:
i-Iulds Standard Run 1iqulds Blank Run HlLiqulds SampFe Run 2 Li ulds Duplicate Run 2

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND in cpm
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATIONTIME
SEPARATION DATE
TIMEOFCOUNT
DATE OF COUNT
CARRIER ADDED In mL
GROSS WEIGHT
TARE WEIGHT
STANDARDVALUE

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/90 CONC in pCVmL
Relative Counting Error
Percent Carrier Recovery

1-
0.

0.

14

2?.0%:YcK$

?9.6

t0347O0

0.0566
_4.25__
0.42
0.47

N/A
|2.14

1.04Ef-O3
2.0%
96.6%

Li uids Sam le Run

cc

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND In cpm
SAMPLE VOLUME in nt.
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATIONTIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSSWEIGHT
TAREWEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/90 CONG in yCimL
Relative Counting Error
Percent Carrier Recovery

72 '-0

0'0958
a.

WA

1223194 t

1.014 Es

2.18
440ffE-0
47.1%
95.8%

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND in opm
SAMPLE VOLUME in ntL
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATIONTIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED In ML
GROSS WEIGHT
TARE WEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/90 CONC In pCimL
Relative Counting Error
Percent Canier Recovery

UL vids Cuplicate Run

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND in cpm
SAMPLE VOLUME In mL
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT I
DATE OF COUNT
CARRIER ADDED In mL
GROSS WEIGHT
TARE WEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/90 CONC in VCi/mLt
Relative Counting Error
Percent Carder Recovery

ID'

12)31/94__
t0:35 3-
12/31194

8.032W

.OE-O1
1.04E+00
0.0957
6.08
0.42
0A

N/A
2.18

C 1.10E-05
176.7%
95.7%

84z0 .
10
30
0.1

04:30 -c
12)31/94
11:05 0

1203114

3.3OE+.0

6.58
0.42
OAT

NIA
6.69

I< 3.42E.05
17.8%
96.5%

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND in cpmi
SAMPLE VOLUME In mL
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATION TIME
SEPARATION DATE
TIMEOFCOUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSS WEIGHT
TAREWEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/90 CONC in pC/mL
Relative Counting Error
Percent Carrier Recovery

0 0.~0 C.

.

IiLi uids Standard End

INPUT
TOTALCOUNTS
COUNT TIME in MINUTES
BACKGROUND in cpm
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSS WEIGHT
TAREWEIGHT
STANDARD VALUE

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTATIME(hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/90 CONC in pCi/mL
Relative Counting Error
Percent Carrier Recovery

00

~,0

>,K0

C.->

0 *

&

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND In cpm
SAMPLE VOLUME In mL
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATION TIME
SEPARATION DATE
TIMEOFCOUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSSWEIGHT
TAREWEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hiours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-O/9 CONC in lCVmL
Relative Counting Error
Percent Carrier Recovery

S

9

CD

Form Corpled By: MC BIERMAN Signature:/ ate: 034an-95
ChenistApproval: SLFITZGERALD Signature: q t Date: /-1

|

IRevision 2.1



WESTINGHOUSE HANFORD COMPAN4HC-SD-WM-DP-103, REV. I
222-S LABORATORY

RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET
STRONTIUM-LIQUIDS ERR

DETECTION LIMITS ARE ADJUSTED FOR DIFFERENT SAMPLE SIZES.
RESULTS FOR STANDARDS ARE IN IJCirmL

Forn, Completed By: MC BIERMAN Signature: /' 4' 5 Date: 01031951
IChemistApproval: SL FITZGERALD Signature : Ie Date: P- -95I

Revision 2.1
2649

TEST CODE: @SR90-01 SAMPLE POINT: 0
INSTRUMENT: WB27811 SAMPLE PREP: 0

ANALYST: PJM BATCH ID: 0
ANALYSIS DATE: January 3, 1995

UNITS: pCiUmL I I
SAMPLE TYPE SAMPLE NO. ANALYTE RESULT #1 DUPLICATE AVERAGE RPD% % REC I DET LIM %CT ER

STANDARD 51852 Sr-SO 1 .04E-03 9.% 2.28E-06 2.0%
BLANK S94T389 srSO < 1.10E-06 2.29E-05 176.7%

SAMPLE 2 NIA NIA

STANDARD END

STDID: STDVOL.:
STANDARD 0 1.000

Analyst Comments:

Chemist Comments:

NARRATIVE:



DETECTOR NUMBER 42 CARRIER ADDED in mL (CVA 10
STANDARD OTAL COUNTS (TC) 984V GROSS WEIGHT (W2) ...... 0347

Wo' ut COUNT TIME in MINUTES (CT ARE WEIGHT (W81
.4,.BACKGROUND in cm (BKG) 29 NET WEIGHT W) 0.0966

et~ d "SAMPLE VOLUME in mL (SS) -n0oa DELT
SR90-0 DILUTION FACTOR (DF) 10

0 DIGEST DILUTION FACTOR DOF K
LIQUID SAMPLE COUNT RATE (Rs) 981.20 SR-90 EFFICIENCY FACTO (Cl) 0.4180

CRITICAL LEVEL (Lc) 1.03 Y-90 EFFICIENCY FACTOR (C2) 0.4660
VU52 SEPARATION TIME (ST) 17 7 4:U3 Rmax N/A

s SEPARATION DATE (SD) 12/3/4 ETCTION LIMIT (L)2
WB27811 < TIME OF COUNT (TOC) -89 9 CON. in u -L 1.425E=00

A ... DATE OF COUNT (DOC) i$ 12//

JSample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)
/Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=O OR REPLACE RS WITH Lc IF

N t "RS*DF*DDF*1000/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
08:00 NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) I (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

C Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
v RESULTS v DETECTION

Sr-89/90 CONCENTRATION = 1.04E-03 pi/mL LEVEL

RELATIVE COUNTING ERROR = 2.0% 2.28E-06

PERCENT CARRIER RECOVERY = 96.6% pC/L

Data Entry by: MC BIERMAN Date: 03-Jan-95
Approved by: SL FITZGERALD Date:
Form WB Rev. 2.1 220-10n_WB

RS<O

0

CA)

m

STANDARDSr-89/90 : L A-220 -1 I (D-1), 102 (E-2), 104 (D-1) LIQUIDS



LA-220-101 / D-1

BLANK

S2

LIQUID

. 9.4T389 

01/O3/95

o8:oo

I-k

Sr-89190: LA-220-101 (D-1), 102 E-2,104 (D-1) BLANK*DETECTOR NUMBER --- 1 CARRIER ADDED in mL CA 1i d 000TOTAL COUNTS (TC 22 GROSS WEIGHT W28.0321
COUNT TIME in MINUTES (CT) 1b ARE WEIGHT (W1) 7.9364
BACKGROUND in cpm (BKG) 3 NET WEIGHT 0.0957SAMPLE VOLUME in mL I DELTA T 6.08DILUTION FACTOR _2DD
DIGEST DILUTION FACTO DDF , 10
SAMPLE COUNT RATE (Rs) -0.80 SR-90 EFFICIENCY FACTOR (Cl) 0.4180CRITICAL E .0 -90 EFFICIENCY FACTOR (C2) 0.4660SEPARATION TIME >'4 C RmaxN/
SEPARATION DATE (SD 12.31/94 DETECTION LIMIT 2Ld8TIME OF COUNT,1:5S-/9CNOipi/ 1.73-2
DATE OFCOUNT ( 12/94

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCi/mL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS w
RS*DF*DDF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA * 0.1000))Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)PercenL Camier Recovery = (Net Weight / Expected weight) *100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) 100

v RESULTS v
Sr-89/90 CONCENTRATION = < 1.10E-05 pCi/mL

LESS THAN Value was Determined from Lc.
RELATIVE COUNTING ERROR = 176.7%

PERCENT CARRIER RECOVERY = 95.7%

DETECTION
LEVEL

2.29E-05

p0 i/mnL

Data Entry by: MC BIERMAN 03-Jan-95
pproved by: SL FITZGERALD--5

Form WB Rev. 2.1 220-10nWB Page 1 of 1

r
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0, pe DETECTOR NUMBER 2 CARRIER ADDED in m (CVA 1
SAMPLE TOTAL COUNTS |(TC) fvt,72 GROSS WEIGHT (W2) 8.C688

rs COUNT TIME in MINUTES (CT) TARE WE GHT

343 __BACKGROUND in cpm (BKG) 3 NET WEIG HT 0.0958
&v~ e O SAMPLE VOLUME in mL (a) m 1OD DELTA TIME (HOURS) (DT) 6.25
SR90-01 -DILUTION FACTOR _ (DF) 1

K i DIGEST DILUTION FACTOR DDF 1

LIQUID SAMPLE COUNT RATE (Rs) 4.20 SR-90 EFFICIENCY FACTOR (C1) 0.4180
am f # CRITICAL LEVEL (Lc) 1.04 Y-90 EFFICIENCY FACTOR (C2) 0.4660

S94T389'' SEPARATION TIME (ST) 04:30|Rmax - | _ N/A
"dSt oC~is SEPARATION DATE (SD) 12/S1/94 DETECTION LIMIT __ Ld) _ 2.18

W827117 TIME OF COUNT (TOC) 3510.4S r-89/90 CONG in pCi/L 4.4041E-02
r Net DATE OF COUNT (DOC)| 12/31/941

PJM
- DVt* i Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

01J0395~ Sr-89/90 CONC in pCi/mL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<O
...... RS*DF*DDF/((Ci+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)

08:00 NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carder Recovery ((W2-WI) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) I (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.

(Ai Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
v RESULTS v DETECTION

Sr-89/90 CONCENTRATION = 4.40E-05 pCi/mL LEVEL

RELATIVE COUNTING ERROR = 47.1% 2.28E-05
pCi/mL

PERCENT CARRIER RECOVERY = 95.8%

Data Entry by: MC BIERMAN Date: 03-Jan-95

Approved by: SL FITZGERALD Date: /--?- s-
Form WB Rev. 2.1 220-1 OnWB / Page 1 of 1

0
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SAMPLE 11L A-220-101 I D -1 Sr-89/90 : LA-220-101 [D.-1), 102 (E-2), 104 (D-1)



LA-220-101 / D-1

j t

Sr-89/90 : LA-220-101 (D1 , 102 (E-2 104 D-1
D TECTO UMBER -- 3

DCADIO Afn rDUPLICATE lTnTALCON!JTS I --- L t2&S122Z...rz"'_________________________________(TC) ~%%~ V.~lIIV)'$~~L4

DUPLIC AT E

W UCOUNT TIME in MINUTES (CT) 1A RE WE
343 BACKGROUND in cpm (KG) 3NETWEI 65

SAMPLE VOLUME in -L--SS)DELTA TMEHOURS58

A DEST DILUTION FACTO DDF I
LIQUID SAMPLE COUNT RATE (Rs) -21.60 SR-90 EFFICIENCY FACTOR (C1) 0.4180
S amr CRITICAL LEVEL (Lc) 3.30 -90 EFFICIENCY FACTOR (C2) 04660
89389.' SEPARATION TIME ST) 4: Rmax N/Ar SEPARATION DATE (SD) 1 / ECTION LIMIT (Ld) 6.69827t IME OF COUNT (TOC) '1:05 Jr-89/90 CO~NC in - 3.4232

v DATE OF COUNT (DOC) 12/31/94 I
..a.g ..<. Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

.010395 'Sr-89/90 CONC in pCi/mL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<ORS*DF*DDF/(Ci+C2*(i-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
080G NOTE: 64.2= Half Life forY-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA* 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) 100

v RESULTS v DETECTION
Sr-89/90 CONCENTRATION = < 3.42E-05 pCi/mL LEVELLESS THAN Value was Determined from Lc.

IRELATIVE COUNTING ERROR = 17.8% 6.94E-05

PERCENT CARRIER RECOVERY = 96.5% pCi/mL

I-Data Entry by: MC BIERMAN Date: 03-Jan-95
Approved by: SL FITZGERALD Date: / -3 - s-EarnIR~D fl,,~ ---
I WB VD Rev. 2. 1 220-1 nWB I Page 1 of I
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WHC-SD-WM-DP-103, REV.1 6IC
LABCORE Data Entry Template for Worklist# 385

Analyst: A K L Instrument: ABO 1 . Method: LA-220-101 D- I

Worklist Comment: Use 1.0 mL sample size. SLF

Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP

1 BLNK-PREP

1 BLNK-PREP

2 STD

2 STD

2 STD

3 SAMPLE

3 SAMPLE

3 SAMPLE

4 DUP

4 DUP

4 DUP

5 BLNK-PREP

5 BLNK-PREP

5 BLNK-PREP

6 STD

6 STD

6 STD

7 SAMPLE

7 SAMPLE

.s/7 f~2-

S94T000336

S94TOO0336

S94TO00336

S94TOO0336

S94TOO0336

S94TO00336

S94TOO0349

S94TOO0349

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

0 F @SR90-01

o F @SR90-01

o F @SR90-01

o F @SR90-01

0 F @SR90-01

o F @SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

0 F @SR90-01

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

0 F @SR90-01 SR90-01C

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

N/A

N/A

N/A

N/A

N/A - % Re(

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units.

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

uci/g

% Rec

% Ct.

uCi/g

% Rec

% Ct.

uCi/c

% Rec

% Ct.

uCi/c

% Rec

% Ct.

uCi/c

% Rec

% Ct.

uCi/q

% Rec

% Ct.

uCi/c

2654
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WHC-SD-WM-DP-103, REV. 1
LABCORE Data Entry Template for Worklist# 385

Analyst:

Worklist

Seg Type
7 SAMPLE

8 DUP

8 DUP

8 DUP

A 14 L- Instrument: AB00

Comment: Use 1.0 mL sample size. SLF

Sample# Rep Al Test
S94T000349 0 F @SR90-01 SR90-01E

S94T000349 0 F @SR90-01 SR90-01

S94TO00349 0 F @SR90-01 SR90-01C

S94T000349 0 F @SR90-01 SR90-01E

Final page for

Analyst Signature

Method:

Matrix Actual
SOLID N/A

SOLID

SOLID

SOLID

worklist # 385

Date

LA-220-101 b-/

Found DL Unit
% Ct.

N/A uCi/g

N/A % Rec

N/A % Ct.

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units.

2655

Page: 2



WESTINGHOUSE HANFORD COMPANX,
222-S LABORATORY vHC-SD-WM-DP-103, REV.

RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET
STRONTIUM-SOLIDS ERR

TEST CODE: @SR90-01 SAMPLE POINT: 0
INSTRUMENT: WB27811 SAMPLE PREP: 0

ANALYST: AKL BATCH ID: 0
ANALYSISDATE: January10,1995

UNITS: pCIq
SAMPLE TYPE SAMPLE NO. ANALYTE RESULT#1 DUPLICATE AVERAGE RPD% % REC DETLIM %CTER

STANDARD' 61B52 Sr-90 1.01E-03 | 2.36E-06 7.0%
BLANK S94T33G Sr-90 2.06E-03 1.28E-03 54.4%
SAMPLE 1 S94T336 Sr-g 2.21E+01 2.17E+01 2.19E+01 2.0% 1.28E-03 0.3%

DUPLICATE I 894T336 Sr.S0 1.26E-03 0.3%
SAMPLE2 NA NIA WAR=

STANDARD END

STD 10: STD VOL.:
STANDARD 0 1.000

Chemist Comments:
$5~ ~* ~ *%~<~ . *O*&, ~ 0'~'<~~$% ~ __ *~(.'' 8~1~ :~

~_ '.... ..tt~AtI r~r U

DETECTION LIMITS ARE ADJUSTED FOR DIFFERENT SAMPLE SIZES.
RESULTS FOR STANDARDS ARE IN PCI/mL

Form CorMleted B: MC BIERMAN Signature- - - Date: 01110/95

Chemist Approval: SL FITZGERALD Signature: Date: /-v-7r

Revision 2.1 IN PAciki
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LAB LEADER INFO:
Method: LA-220-10(D-1)
Test Code fSR90-1
Matrix: SOLID$
WorkList# 38S
Batch #
Prepared By: M BIERMAN
oat. Complete: f1 10
Time Complete: 1I:30
Chemist A rfltZGERALW
Analyst:
Analysis Data: 0109/5
DetectorNumber: 1. .
instrument Code: WB27811
Rerun:
Sample Prep:
Sample Point:
Book Number

Sample Two Sample#
STANDARD 51852
BLANK 894T336
SAMPLE S94T33>
DUPLICATE I Vl4Th338
SAMPLE2
DUPLICATE 2
ST-END

= "

e4,3
Ni

TECH INFO:
1igulds Standard Run Ia[old-Blank Run: I Solid-Sam Ic Run 2: 1rolid-Duplicate Run 2: -

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND in cpm
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATIONTIME
SEPARATION DATE
TIMEOFCOUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSSWEIGHT
TAREWEIGHT
STANDARD VALUE tail

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/S CONC in pClimL
Relative Counting Error
Percent Carrier Recovery

Solid-Sample Run:

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND In cpm
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST FACTOR (giL)
SEPARATION TIME
SEPARATION DATE
TIMEOFCOUNT
DATE OF COUNT
CARRIER ADDED in ML
GROSS WEIGHT
TARE WEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/S CONC in pCIlg
Relative Counting Error
Percent Carrier Recovery

3.7042

13:55" $'

17:402 4'

0995 E

2.02

0.72
N/A

2.25
1~.03

_.0%_ _
93.2%

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND in cpm
SAMPLE VOLUME in ml
DILUTION FACTOR
DIGEST FACTOR (g/L)
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSSWEIGHT
TAREWEIGHT
r

-"-Ic RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT.
Sr-S9/S CONC in pCig
Relative Counting Error'
Percent Carder Recovery

I [Solid-Duplicate Run:

0.0925
4A20

.42

042

2.21EN1
0.3%
97.2%

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND in opm
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST FACTOR (W/L)
SEPARATION TIME
SEPARATION DATE
TIMEOFCOUNT
DATE OF COUNT
CARRIER ADDED In mL
GROSSWEIGHT
TAREWEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-9D EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-Ba/S9 CONC In piCIgJ
Relative Counting Error
Percent Carrier Recovery

10Z/

Wig 5

3:

6 ~

3.0E+0

S14

115___0

01.09745

4.17

NWA-
2.25
2.06E-03

S54A%

I

10

3. 7

13:55
101/09/95 '

18:30
Oi/ 9/95$s

3.90E+04
1.08E+00

0.0981
458
0.42
0A7

N/A
2.25
2.17E+01
0.3%
98.1%

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND in opm
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST FACTOR (gL)
SEPARATION TIME
SEPARATION DATE
TIMEOFCOUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSS WEIGHT
TAREWEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/SO CONC in pCi'g
Relative Counting Error
Percent Carrier Recovery

Li uids Standard End

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND in cpm
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATION TIME
SEPARATION DATE
TIMEOFCOUNT
DATE OF COUNT
CARRIER ADDED In ml
GROSS WEIGHT
TARE WEIGHT
STANDARD VALUE

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-S9/SO CONC in iUnmL
Relative Counting Error
Percent Carder Recovery

Wlot Z

INPUT
TOTALCOUNTS
COUNT TIME In MINUTES
BACKGROUND I inpm
SAMPLE VOLUMEIn mL-
DILUTION FACTOR
DIGEST FACTOR (/L)
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSS WEIGHT
TAREWEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/90 CONC in pCVg
Relative Counting Error
Percent Carrier Recovery

7-e

C0

67,

-L

Form Completed By: MC BIERMAN SIgnature:// .' rt- Date: 10-Jan-95
lChemist Approval: SL FITZGERALD Signature: e Date: /--/I

Revision 2.1



WHC-SD-WM-DP-103, REV. 1
LA-220-101 / D-1 Sr-89/90 : LA-220-01 -1), 102 E-2 , 104 (D-1 BLANK

--- g--7"M.--. 2 ARE ADDinm n- ICVA1.0
BLANK TOTAL COUNTS (TC) 1 GROSS WEIGHT (W2) 7043

W k COUNT TIME in MINUTES (CT) E IGHT (WI)
385 BACKGROUND in cpm (BKG) W)2 NET WEIGHT 0.0974

SAMPLE VOLUME in mL (55) I HOURS 417SR9f0-0KR& DILUTION FACTOR (DF)
* \ '"" DIGEST FACTOR (g/L) DDF

SOLID SAMPLE COUNT RATE (Rs) 3.60 SR-90 EFFICIENCY FACTOR (C1) 0.4180
0 m ~ e # CRITICAL LEVEL (Lc) 1.08 -90 EFFICIENCY FACTOR (C2) 0.4660M S94T336± SEPARATION TIME (ST) 1:55 Rmax N/A

trmfl p.0.d SEPARATION DATE (SD) '1tin1/09/95 DETECTION LIMIT (Ld) 2.25IW278t1 TIME OF COUNT (TOC) 105 IS C 2.0572E
Ar .. DATE OF COUNT (DOC) Pk/09/95

Sample Count Rate (Rs) (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
1Q1ld/9~5% Sr--D/S CONC in p0jIg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with
\t n, ; RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

1s~ C A ~ NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta.Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

v RESULTS v DETECTION
Sr-89/90 CONCENTRATION = 2.06E-03 pCi/g LEVEL

RELATIVE COUNTING ERROR = 54.4% 1.28E-03

[PERCENT CARRIER RECOVERY = 97.4%

Data Entry by: MC BIERMAN r. - Date: 10-Jan-95
Approved by: SL FITZGERALD Date: /
Form WB Rev. 2.1 220-10nWB Page 1 of 1

DATA
NOT USED

IN PACKAGE

2SS



WHC-SD-WM-DP-103, REV. 1
Sr-89/90 : LA-220-101 (D-), 102 (E-2), 104 (D-1) LIQUIDS A STANDARD I

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCilmL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF RS<0
RS-DFDDF*1000/((C1 +C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
[NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) *100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

v RESULTS v
Sr-89190 CONCENTRATION =1.01 E-03 CVmL

RELATIVE COUNTING ERROR 2.0%

PERCENT CARRIER RECOVERY =98.2%

Data Entry by: MC BIERMAN el. Date: 10-Jan-95
Aprovedb : SL FITZGERALD Date:
Form WB Rev. 2.1 220-10nWB

DETECTION
LEVEL

2.36E-06
pC1iL

M*M.MMEOW DETECTOR NUMBER &t- ' CARRIER ADDED in mL (CVA .
STANDARD TOTAL COUNTS (TC) 9S79 GROSS WEIGHT (W2) ' 7.027

COUNT TIME in MINUTES (CT) 1, TARE WEIGHT (WI) 92
3 01 ACKGROUND in cpm BG 03.2 NET WEIGHT (W3) ,0.0982

SA MPLE VOLUME in mL (SS) 1 000 DELTA TIME (HOURS) D 3.75
~ sRoot, DILUTION FACTOR (DF) 1s< mvPt 'V.' 1

* ant DIGEST DILUTION FACTOR DDF
LIQUID SAMPLE COUNT RATE (Rs) 964.70 SR-90 EFFICIENCY FACTO (C1) 0.4180

Sm CRITICAL LEVEL (LcI 1.08 Y-90 EFFICIENCY FACTOR (02) 0.4660
152 SEPARATION TIME S 13.5 Rmax N/A

namet O1da SEPARATION DATE SD ) TtVtW95 IDETECTION IMIT (Ldl I 2.25
TWB27S1 1> TIME OF COUNT (TOC) : 74D Sr-89/90 CONO. in pCIL = 1.38F:+
DATE OF COUNT (DOC) % 1io9/95t

A ALt
01/10/95

10 30



WHC-SD-WM-DP-103, REV. 1
LA-220-101 / D-1 Sr-89190: LA-220-101 (D-1 102 E-2), 104 D-1) SAMPLE

'. \ DETECTOR NUMBER _ 12 CARRIER ADDED in mL (LcVA
SAMPLE TOTALCOUNTS (TC) 386043 GROSS WEIGHT (2flf) N7,'.6f9933

W<A t. t COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (W1) 0.89_1
.85 : BACKGROUND in cpm (BKG) 32 NET WEIGHT (W3) 0.0972

SAMPLE VOLUME in mL SS) 1.00_ DELTA TIME (HOURS DT 4.42
SR90O1 , DILUTION FACTOR (DF) 1 /':',
N 'k ~ UIGEST FACO gL DDF 7"

SOLID SAMPLE COUNT RATE (Rs) 38661.10 SR-9 EFFICIENCY FACTOR (Cl) 0.4180
h m, CRITICAL LEVEL (Lc) 1 .08 Y-90 EFFICIENCY FACTOR (C2) 0.4660

943G SEPARATION TIME _ __T) 13:55 Rmax __N/A_
SEPARATION DATE (SD) [ 1IO9I95 DETECTION LIMIT (Ld)

AWB27811 | ~TIME OF COUNT (TOu) 't 12 sr.-89190 CONC In pCt/g .081-0

AnA "DATE OF COUNT (DOC) 01109/98

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC In pCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Le if RS<O

:7377mf~tl RS1000'DF/((C1 +C2*(1-e to the power of ((-natural log 2)64.2*DT)))*SS*DDF*REC*2220000)
I 1F 3W NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

v RESULTS v DETECTION

Sr-89190 CONCENTRATION = 2.21 E+01 pCi/g LEVEL

RELATIVE COUNTING ERROR 0.3% 1.28E-03
pCi/g

PERCENT CARRIER RECOVERY =97.2% _____

Data Entry by: MC BIERMAN - - -- - Date: 10-Jan-95
Approved by: SL FITZGERALD Date: Il- .
Form WB Rev. 2.1 220-10n_WB Page 1 of 1

DATA
NOT USED

IN PA

2660



LA-220-101 /ID-I Sr-89/90 : LA-220-1O1 (D-1), 102 (E-2), 104 tD-1)
WHO-SD-WM-DP-103, REV. 1

DUPLICATE
, DTECTOR-*U9BER C-ARRIER ADDED in mL (CVA a t 1.V

DUPLICATE TOTAL COUNTS (TC) 0 389678 GROSS WEIGHT (W2)

H COUNT TIME in MINUTES (CT) 10 TARE W__GHT (WI) 6 2
535 N1j1 BACKGROUND in cpm (BKG) $ 32 NET WEIGHT (W3) 00981

SAMPLE VOLUME in mL (SS) , 1 00DELTA TIME (HOURS) DT 4.58
SRO-O1 ~ DILUTION FACTOR (DF) :NN C:: tN

C. N DIGESTI FACTOR (Ll- DO11vN~

SOLID SAMPLE COUNT RATE (Rs)I 38964.60 SR-90 EFFICIENCY FACTOR C) 0.4180
10 C-RITICAL LEVEL (Lc)90 EFFICIENCY FACTOR (C2) 0.4660

894T336 SEPARATION TIME 11ST) 1355_max N/A
n . SEPARATION DATE (SD) 2 0t709/95 DETECTION LIMIT | (Ld) 2.25

W27811v TIME OF COUNT TOC 1 S-89790~GONG--n-GEi
n DATE OF COUNT (DOC tlog09/95

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RScO
RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2DT)))*SS*DDF*REC*2220000)

10 INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100

v RESULTS v DETECTION
Sr-89/90 CONCENTRATION = 2.17E+01 pCi/g LEVEL

RELATIVE COUNTING ERROR= 0.3% 1.25E-03

PERCENT CARRIER RECOVERY = 98.1% p__/g

Data Entry by: MC BIERMAN -- Date: 10-Jan-95
Approved by: SL FITZGERALD Date: /- //-2
Form WB Rev. 2.1 220-10in_W.B Page 1 of l

DATA
NOT USED

IN PACKAGE

2661
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WESTINGHOUSE HANFORD COMPAWKqc-SD-WM-DP-103, REV
222-S LABORATORY

RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET
STRONTIUM-SOLIDS ERR

TEST CODE: @SR90.01 SAMPLE POINT: 0
INSTRUMENT: WB27811 SAMPLE PREP: 0

ANALYST: AKL BATCH ID: 0
ANALYSIS DATE: January 19, 1995

UNITS: uclp_
SAMPLE TYPE SAMPLE NO. IANALYTE RESULTl I1 DUPLICATE AVRG P% I% REQ IDETLIM %CT ER

STANDARD' 5162 Sr-S 1OE-3912 239-6 20

BLANK S94T349 Sr-So 7.30 1.2-3 132.3%
SAMPLEI S54T349 Sr-90 9.13E-01 6.3-01 7.74E-01 36.9% 1.SIE.03 1.6%

DlUPLICATE I_ 5944 SrMS 1.2_203 1.9%
SAMPLE2 A NIA

STANDARD END

STD ID: STD VOL:
STANDARD 1.000

NARRATIVE: Analyst Comments:

Chemist Comments:

.. C B .T r . ....I.M

emist Aproval:ChemistGRAComs ents:Da :

RN s ..2 .1 .

ME N. 0I I ~ & .. .* ....... ........ $~*~

DETECTION LIMITS ARE ADJUSTED FOR DIFFERENT SAMPLE SIZES.

-RESULTS FOR STANDARDS ARE IN pCI~nL

Fkorn Comp ltd B:SL FITZGERALD Signature: 77 F ADote: 01I19/95

[hemist A proal: SL FITZGERALD SIgnature: Date: I/ A4

Revision 2.1
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LAB LEADER INFO:
Method: LA-220-101(D-
Test Code R9041
Matrix: zOD
WorkList# 3S5
Batch#
Prepared By: SLFITZ0ERAW
Date Complete: t1/S9
Time Complete: 14
Chemist: SFZG RALb
Analyst
Analysis Date: 01106 U -.
DetectorNumber: i t>t t
InstrumentCode: W.27811
Rerun:
Sample Prep:
Sample Point:
Book Number:

Sample Type Sample #
STANDARD 51852 '<

BLANK S94T349
SAMPLE I S4T349
DUPLICATE I $84T349
SAMPLE 2
DUPLICATE 2
ST-END

TECH INFO:
Liquids Standard Run [Solid-Blank Run: -- Solid-SamIple Run 2: 1 lSolid-Duplicate Run 2:

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND in cpm
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED in ml.
GROSSWEIGHT
TAREWEIGHT
STANDARD VALUE

RESULT
SAMPLE COUNT RATE
CRITICALLEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/90 CONC in JCllmL
Relative Counting Error
Percent Canter Recovery

9617 &
10

1.01

13:55 7t~

O1/09S___

?.27.0%

9.E+02
|1.08E+0O
|0.0982|3.75
S0.42

WA
2.25

2.0%
99.2%

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND In cm
SAMPLE VOLUME in ml.
DILUTION FACTOR
DIGEST FACTOR (g/L)
SEPARAiON TIME
SEPARATION DATE
TIME OF|COUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSS WEIGHT
TAREWEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hous)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/9O CONC in iCilg
Relative Counting Eror
Percent Canter Recovery

10

14:D0

0.099519d

.0355

|1.3SE+00
|5.17

0.42
0.47

- 2.25
7.33E-04
132.3%
96.9%

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND In cpm
SAMPLE VOLUME In ml.
DILUTION FACTOR
DIGEST FACTOR (giL.)
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED in ml.
GROSSWEIGHT
TAREWEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-9 EFFICIENCY FACTOR
Y-%O EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/O CONC In pCi/g
Relative Counting Error
Percent Carrier Recovery

-7K-

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND in opm
SAMPLE VOLUME In mL
DILUTION FACTOR
DIGEST FACTOR (giL)
SEPARATIONTIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED in ml.
GROSS WEIGHT
TAREWEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-S/SO CONC In pCL/g
Relative Counting Error
Percent Carrier Recovery

6
(N oUt

'I

Solid-Sam le Run: olid-Du licate Run: Li uids Standard End

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND in cpal
SAMPLE VOLUME in mi.
DILUTION FACTOR
DIGEST FACTOR (gAL)
SEPARATIONTIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSS WEIGHT
TAREWEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/90 CONC in pCg
Relative Counting Error
Percent Carrier Recovery

15711
10-'

-7

14:00
01109195

O1/09/95S2

1m a

1.5lE+03
1.08E+00
0.0942
4.75
0.42
0

N/A
2.25
9.13E.0i1
1.6%
94.2%

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUNDincpm
SAMPLE VOLUME in ml
DILUTION FACTOR
DIGEST FACTOR (9&L)
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED in mL.
GROSSWEIGHT
TAREWEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/90 CONC in pCi/g
Relative Counting Error
PercentCarrierRecovery

112703
10 0
3
1.

1 7

14:00 )
01ffl9t95
16:55
01/09/35

1.12 E+03

0.0955
4.92
0.42
0.4?

N/A
2.25
6.35E-01
1.9%
95.5%

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND in cpm
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSS WEIGHT
TARE WEIGHT
STANDARDVALUE

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/90 CONC in pCVmL
Relative Counflng Error
Percent Carrier Recovery

a

C

Form Completed By: SL FITZGERALD Signature: Date: 19-Jan-95
ChemIst A proval: SL FITZGERALD Signature: Date: /-/I- f

Revision 2.1
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AKM. 1 1 ........ - bw
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89 90 CONC in pCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=O OR REPLACE RS WITH La IF RS<O
RSDFDDF*1000/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100

V RESULTS vv RESULTS v
Sr-89/90 CONCENTRATION = 1.01 E-03 wCi/mL

RELATIVE COUNTING ERROR = 2.0%

PERCENT CARRIER RECOVERY = 98.2%

.4 4
Data Entry by: SL FITZGERALD Date: 19-Jan-95
Approved by: SL FITZGERALD Date: /7-
Form WB Rev. 2.1 220-10n_WB

2664

DETECTION
LEVEL

2.36E-06
pCi/L

Sr-89/90: LA-220-101 (D-1), 102 (E-2), 104 (D-1) LIQUIDS WHC-SD-WM-DP-103, REV. I STANDARD
0 -DETECTOR NUMBER 1,4Pii2 CARRIER ADDED in mL (CVA 0t00

STANDARD TOTAL COUNTS (TC) <9679 GROSS WEIGHT (W2) 7f278

Wcr U COUNT TIME in MINUTES (CT) MN1Q TARE WEIGHT (W)
385 BACKGROUND in cpm (BKG) 32NET WEIGHT (W3)| 0.0982

'7> SAMPLE VOLUME in mL (SS) 1.002|DELTA TIME (HOURS) (DT) 3.75
$RSO-O1 ~3~4DILUTION FACTOR (DF) 1 :_u__

DIGEST DILUTION FACTOR DDF 1 i.'k!kIss
LIQUID SAMPLE COUNT RATE (Rs) 964.70 SR-90 EFFICIENCY FACTO (C1) 0.4180

N, # CRITICAL LEVEL (La) 1.08 Y-90 EFFICIENCY FACTOR (C2) 0.4660
552 ~ SEPARATION TIME (ST) 13:55 Rmax _ _ N/A

naame ~ h SEPARATION DATE (SD) 01/09/95'DETECTIONLIMIT (Ld) 2.25
WB27811 TIME OF COUNT (TOC) 17:40 N. in IL .038E+O
AaWMg DATE OF COUNT (00C) ' 1/0995 -



LA-220-101 / D-1 Sr-89/90 : LA-220-101
WHC-SD-WM-DP-103, REV. 1

(D-1), 102 (E-2), 104 (D-1) BLANK
WE DETECTOR NUMBER ,,u12 CARRIER ADDED in mL (CVA

BLANK TOTAL COUNTS (TC) ( 45 GROSS WEIGHT (W2)

Work N COUNT TIME in MINUTES (CT) 0 ARE WEIGHT (WI) 7
385 BACKGROUND in cpm (BKG) (W3)2 NET WEIGHT (W3) | _ 09

SAMPLE VOLUME in mL (SS) -? 1,i00 DELTA TIME (HOURS) 57
SR90-1 t>t DILUTION FACTOR (DF) _ 1 _ _______'. |

V DIGEST FACTOR (g/L) DDF 1,86 .

SOLID SAMPLE COUNT RATE (Rs) 1.30 SR-90 EFFICIENCY FACTOR (Cl) 0.4180
... # CRITICAL LEVEL (L)R 1.08 IY-90 EFFICIENCY FACTOR (C2) 0.4660

> 1 S 4T 94T349 JSEPARATION TIME (ST)I 4:QD Rmax |i N/A
SEPARATION DATE (SD) 1/09/95 |DETECTION LIMIT (Ld) N 2.25

W827811 TIME OF COUNT (TOC' 1: 190r-89SO CONC in GIl/ 7.3295E-04l
DATE OF COUNT (DOC) <y /9/S 5

.& ... Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in opm (BKG)

Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lo and RS>=0 or Replace RS with
....... ... * 1000*DF/((Cl +C2*(l -e to the power of ((-natural log 2)164.2*DT)))*SS*DDF*REC*2220000)

44NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

v RESULTS v DETECTION
Sr-89/90 CONCENTRATION = 7.33E-04 pCi/g LEVEL

RELATIVE COUNTING ERROR = 132.3% 1.27E-03

PERCENT CARRIER RECOVERY = 96.9% p__/g

Data Entry by: SL FITZGERALD Date: 19-Jan-95
Approved by: SL FITZGERALD ,, Date: 1, .
Form WB Rev. 2.1 220-I0nWB Page I of I
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WHO-SD-WM-DP-103, REV. 1LA-220-101 / D-1 Sr-89/90: LA-220-101 (D-1) 102 E-2), 104 (D-1) SAMPLE
DETECTOR*NUMBER }~ 1*2 CARRIER ADDED in mL (CVAI

SAMPLE TOTAL COUNTS (TC) 1571 GROSS WEIGHT [W2) 70105

COUNT TIME in MINUTES (CT) RE WEIGHT (W1
3%5 BACKGROUND incpm BKG) 32 NETWEIGHT (W3) 0.0942

. .. ..SAMPLE VOLUME in mL (SS) ,1000 DELTA TIME (HOURS)T 4.75
,.Z $R g14Q DILUTION FACTOR (DF) 1 MI

SOLID SAMPLE COUNT RATE (Rs) 1567.90 SR-90 EFFICIENCY FACTOR (C1) 0.4180
CRITICAL LEVEL (Lc) 1.08 Y-90 EFFICIENCY FACTOR (C2) 0.4660

ts94T349 SEPARATION TIME ST 1400 Rmax N/A
*mr .d kSEPARATION DATE | (SD) 41/j9/95 DETECTION LIMIT (Ld) 11 2.26

W2711 t TIME OF COUNT g(O) 4ON'
2 in uNo 9.1342E-01I

AnaERI WDATE OF COUNT I(DOC) >019/95
AKL% 7

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90CON in pCi/g Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with La if RS<O
RS*1000*DF/((C1+C2*(-e tothe powerof ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

14:43$F$ NOTE: 642 = Half Life forY-90 and Rec. = Fractional Carder Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carder Recovery = (Net Weight I Expected weight) 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

v RESULTS v DETECTION
Sr-89/90 CONCENTRATION = 9.13E-01 pCJ/g LEVEL

RELATIVE COUNTING ERROR = 1.6% 1.31E-03

PERCENT CARRIER RECOVERY = 94.2% /

Data Entry by: SL FITZGERALD Date: 19-Jan-95
Approved by: SL FITZGERALD Date: f--'--- J
Form WB Rev. 2.1 220-10n_WB Page 1 of 1
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WHC-SD-WM-DP-103, REV. 1
LA-220-101 / D- Sr-89/90: LA-220-101 (D-1 102 (E-2.104 (D-1) DUPUCATE'

'WtDEET -N E -- -- -- -CARRIER ADDED iiinL-- m - TC~VA __

DUPLICATE TOTAL COUNTS (TC) } 1127h GROSS WEIGHT (W2) 70057

COUNT TIME in MINUTES (CT) 1 TARE WEIGHT (WI) .
>385 BACKGROUND incpm (EKG) :3,2 NET WEIGHT (W3) 0.0955

I.. SAMPLE VOLUME in mL (SS)1... 0 DELTA TIME (HOURS DT 4.92
SS RSO-O1 tiS DILUTION FACTOR (DF)

DIGEST FACTOR (IL) DDF 1.8870 6 ~N *

SOLID SAMPLE COUNT RATE (Rs) 1123.80 SR-90 EFFICIENCY FACTOR (CI) 0.4180
pCRITICAL LEVEL (L) 1.08 Y-90 EFFICIENCY FACTOR (C2) 0.4660

t94T349 SEPARATION TIME (T) 14:00 Rmax N/A
a m*C SEPARATION DATE (SD) t:> 1/09195 DETECTION LIMIT Ld 2.25

2_TIME OF COUNT _TOC) |/90C.ONGInpCE--
DATE OF COUNT (DOC) C&0fl09/95

". Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

-1 Sr-9/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<O
RS*1 000*DF/((CI +C2*(I -e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

1 NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

v RESULTS v DETECTION
Sr-89/90 CONCENTRATION = 6.35E-01 PCVg LEVEL

RELATIVE COUNTING ERROR = 1.9% 1.27E-03
pci/g

PERCENT CARRIER RECOVERY = 95.5%

Data Entry by: SL FITZGERALD W Date: 19-Jan-95
Aproved bS: CL FITZGERALD Date: / --

Form WB Rev. 2.1 220-10n_WB I- Page I of 1
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WHC-SD-WM-DP-103, REV. 1

LABCORE Data Entry Template for Worklist# 403

Analyst: A Instrument: ABO 0/O Method: LA-220-101 J-1

Worklist Comment: Use 1 mL sample size. SLF

Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP

1 BLNK-PREP

1 BLNK-PREP

2 STD 5165!

2 STD

2 STD

3 SAMPLE S

3 SAMPLE S

3 SAMPLE S

4 DUP S

4 DUP S

4 DUP S

94TOO0375

94T000375

94TOO0375

94TOO0375

94TOOO375

94TOOO375

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

uci/g

% Rec

% Ct.

uCi/g

% Rec

% Ct.

uci/g

% Rec

% Ct.-

uci/g

% Rec

% Ct.

Final page for worklist # 403

Analyst S-nature Date

/-/3- 1; 3

Data Entry Comments:

Units shownfor QC (SPK) may not reflect the actual units.

2668
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LAB LEADER INFO:

Method: zA2j1Djlatrdx: 'SOLID
ork List* 403

Batch X
Prepared By: VC BIERMAN$
DateComplete: r1n13z95

meComplete: -. 4
Ihemist: SLFITZGERALD

nalyst AK
nalysis Date: D1/12/5>

DetectorNumber 10
Instrument Code: WB26570
Rerun:
Sample Prep:
Sample Point:
Book Number:

Sampl Type Samples#
STANDARD 51852
BLANK 894T375
SAMPLE1 94f375
DUPLICATE I 4T3f5
SAMPLE 2
DUPLICATE2 2
ST-END

x/

[Liquids Standard Run I Isolid-lankRun

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND in cpm,
SAMPLE VOLUME In mL
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED In mL
GROSSWEIGHT
TAREWEIGHT
STANDARD VALUE

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTATIME(hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/90 CONC In PC/mL
Relative Counting Error
Percent Carrier Recovery

9506 <4
10
13

12:S0

01112/95 K

0.0975

0.41
0AS

M .2N/A4.44
1.04E-03
2.1%
97.5%

INPUTTOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND in carn
SAMPLE VOLUME In rl-
DILUTION FACTOR
DIGEST FACTOR (g1L)
SEPARATIONTIME
SEPARATION DATE
TIMEOFCOUNT
DATE OF COUNT
CARRIER ADDED in rl.
GROSSWEIGHT
TARE WEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTATIME(hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION UIMIT
Sr-SO/90 CONG In pC 
Relative Counting Error
Percent Canier Recovery

134,

O1

Dm195>0
.:45 .
01/12/95

7062

76.l297.

4.00-01
I21 7E+00

0.078

20

S796.2%
Si 977% '

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND in cpm
SAMPLE VOLUME irnML
DILUTION FACTOR
DIGEST FACTOR (gL)
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSSWEIGHT
TARE WEIGHT

RESULTSAMPLE COUNT RATE
CRITICAL LEVEL
NETWEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-O/90 CONC in lCVg
Relative Counting Error
Percent Carrier Recovery

C>C~'- ~C
(C C

CC CC
(C. C

C -C
Ct

C (CCC

'CA. -C

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND In cpm
SAMPLE VOLUME In ntL
DILUTION FACTOR -
DIGEST FACTOR (giL)
SEPARATIONTIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED in IL
GROSS WEIGHT
TAREWEIGHT

I RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NETWEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/90 CONC In pCVg
Relative Counting Error
Percent Carrier Recovery

[Solid-Sarnple Run: icate Run: Li uids Standard End
INPUT ____INPUT N

TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND in clun
SAMPLE VOLUME In ML
DILUTION FACTOR
DIGEST FACTOR (g/L)
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSS WEIGHT
TARE WEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NETWEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
V-90 EFFICIENCY FACTOR
Rax
DETECTION LIMIT
Sr-S/90 CONC In pCIlg
Relative Counting Error
Percent Carnier Recovery

395

2. 472 -
12:Se

0111 2_9

70875 S
16.9921

S3.57E+02
_2.17|+00__

1 00954
2.58
0415

N/A

1-.SSE -01
3,4%
95A4%

TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND in cpu,
SAMPLE VOLUME InL
DILUTION FACTOR
DIGEST FACTOR (gIL)
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSS WEIGHT
TARE WEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/S CONC In pCi/g
Relative Counting Error
PercentCanterRecovery

132

IM

0.-1:2.3 4$'-

0.45 -
NIA

4.4
2.62E-01
2.8%
97.2%

TOTAL COUNTS U
COUNTTIMEin MINUTES
BACKGROUND in corm
SAMPLE VOLUME In MiL

DILUTION FACTORDIGEST DILUTION FACTORSEPARATION TIME
SEPARATION DATE
TIMEOFCOJNT
DATE OF COUNT
CARRIER ADDED in mL

GROSS WEIGHTTARE WEIGHTSTANDARD VALUE
RESULTSAMPLE COUNT RATE

CRITICAL LEVEL
NETWEIGHT
DELTA TIME (hours)
SR-90 EFF[CIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmrax
DETECTION LIMIT
Sr-S/S90 CONC in pC/mL
Relative Counting Error
Percent Carrier Recovery

'a ±-"

C-CmA

C tC::"

CC CC

*C. ~s
"Cse

C CC-P

NQI

(C0

XCC

Revision 2.1

S
9
CD

F
0

0so

m
C
-a

Form Com, eted By: MC BIERMAN SI nature: //-- at&: 1342asChenistApproval: SLFITZGERALD Signature: Date: I-Is-%f

JSolid-Sa I Rutrip I IsolidZuPlicate Run 2: I

IF



WESTINGHOUSE HANFORD COMPAN'WR
222-S LABORATORY

RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET
STRONTIUM-SOLIDS ERR

TEST CODE: @SR9.1 SAMPLE POINT: 0
INSTRUMENT: WB26870 SAMPLE PREP: 0

ANALYST: AKL BATCH ID: 0
ANALYSIS DATE: January 13,1995

UNITS: pCuq I -
SAMPLE TYPE SAMPLE NO. ANALYTE RESULT #1 I DUPLICATE AVERAGE RPD% % REC DET LIM %CT ER

STANDARD'* 61B62 ISr-O 1.0415-03 9.% 4.SZE.OO 2.1%BLANK 594T376 Sr-90 1.34E.03 2.30E03 75.2ASAMPLE1 594T376 Sr-0 I.8BEO1 2622E-01 2.25E-1 32.9% .4.03 .4%DUPLICATE I S94T376 Sr-S0 2.29E.03 2.8%SAMPLE 2 NIA NIA

STANDARD END

STO 1D: STD VOL.:
STANDARD 0 1.0001-

NARRATIVE' Analyst Comments-

Chemist Comments.

DETECTION LIMITS ARE ADJUSTED FOR DIFFERENT SAMPLE SIZES.
*RESULTS FOR STANDARDS ARE IN pCUlML

FomCompletedgy: MCSIERMAN Signature: Date: 0111313s

heis ApAa:L+-,

heit proa: SL F1TZGERALD slqnaturelf Date: 1//3/15
Revislan 2.1
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WHO-SD-WM-DP-103, REV. I
Sr-89QI/f I LA-2l-1f1 If(l 40 F2 tt-i[us STANDARD

a/1 P,
Sample Count Rate (Rs) = (Total Counts (TC) 1 Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in lCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF RS<0
RS*DF*DDF*I1OO/((Ci+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) I (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight I Expected weight) *100

NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SO) * 24) + (TOC - ST) / 100

v RESULTS v
Sr-89/90 CONCENTRATION = 1.04E-03 Ci/mL

RELATIVE COUNTING ERROR = 2.1%

PERCENT CARRIER RECOVERY = 97.5%

216071.

DETECTION
LEVEL

4.92E-O6
pCi/L

Data Entry by: MC BIERMAN - - Date: 13-Jan-95
Approved by: SL FITZGERALD Date: -- 13 -
Form WB Rev. 2.1 220-10nWB

DETECTOR NUMBER 1O CARRIER ADDED in mL (CVA -M .M

STANDARD TOTAL COUNTS (TCY 9506 GROSSWEIGHT V2) 6.9884

WR, I COUNT TIME in MINUTES (CT) 1W TARE WEIGHT (1) .
.403 BACKGROUND in cpm (BKG) 13 NET WEIGHT (W3) 0.0975

SAMPLE VOLUME in mL (SS) DELTA TIME (HOURS (DT) 2.42
S S$-V DILUTION FACTOR D)I x

N a <DIGEST DILUTION FACTOR DOF .4 .4.P.......

LIQUID SAMPLE COUNT RATE (Rs) 937.60 SR-90 EFFICIENCYFACTO (CI) 0.4051
S# CRITICAL LEVEL Lc) 2.17 Y-90 EFFICIENCY FACTOR (C2) 0.4503

152: SEPARATION TIME (ST) S12.50 Rmax NA
~rmt~l .. d SEPARATION DATE (SD) & 1/12)95 DETECTION LIMIT (Ldl 4.44

YW26870 TIME OF COUNT (TOC) k15:l5. Sr-899O CONC. in ICit =
A2=90R DATE OF COUNT (DOC) {1i295



LA-220-101 / D- Sr-89/90 : LA-220-101
WHC-SD-WM-DP-1 03, REV. 1

(D-1). 102 (E-2), 104 (D-1)
SIETECTOR NUMBER 1 CARRIER ADDED in mL (GVA ' 000

BLANK TOTAL COUNTS (TC) , 134 GROSS WEIGHT (2 70620
W Lfft COUNT TIME in MINUTES (CT) T_ ARE WEIGHT (WI)

403t& 4 BACKGROUND in cpm (8KG) & > 13 NET WEIGHT (W3) 0.0978
SAMPLE VOLUME in mL (SS) 1.000 DELTA TIME (HOURS) (DT) 1.92

4@ R9-0ttt:DILUTION FACTOR (DF) 1 : ~su a:t :hmmmtt
g r \A DIjGEST FACTOR (IL.) DOFW Tht.212 11

SOLID SAMPLE COUNT RATE (Rs) 0.40 SR-90 EFFICIENCY FACTOR (CI) 0.4051
N ar . CRITICAL LEVEL (Lc) 2.17 1Y-90 EFFICIENCY FACTOR (C2) 0.4503
S94T376 SEPARATION TIME (ST)i 12:5O Rmax _ 2.60

n*sytUmt tOM, SEPARATION DATE (SD) I 01/f2/95|DETECTION LIMIT (Ld) 4.44
W B26B70A IME OF COUNT (TOC) 14:4" - ONG in 40170 <3
Aoalyst DATE OF COUNT (DOC) ( mOl/S

~ AKL
S ample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)

1/9 _; Vs$' r-89/90 CON InpCVg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with
RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

. 082 N NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-Wl) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) I (TC - BKG * CT)*1.96)
Percent Carier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta lime (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

v RESULTS v DETECTION
Sr-89/90 CONCENTRATION = < 1.34E-03 pCi/g LEVEL

LESS THAN Value was Determined from Rmax.
RELATIVE COUNTING ERROR = 796.2% 2.30E-03

liCi/g
PERCENT CARRIER RECOVERY = 97.8%

Data Entry by: MC BIERMAN .-- Date: 13-Jan-95
Approved b : SL FITZGERALD Date: 1- 1-- Is"
Farm WB Rev. 2.1 220-1n_.WB Page I of I

2?,67 2

BLANK



WHC-SD-WM-DP-103, REV. 1
LA-220-101 / Q-1 Sr-89/90: LA-220-101 (D-11, 102 E-2) 104 $1) _ SAMPLE7DT*=TT0.CARIEADE~n m *EkRi00

SAMPLE TOTAL COUNTS (TC) 36 5 GROSS WEIGHT W2 - .87
r 'K ~ .~ COUNT TIME in MINUTES (CT) 1_ TARE WEIGHT (W1) 6._921

iBACKGROUND incpm (BKG) 1 NET WEIGHT (W 0.0954~. .SAPL VOUM in mL .SS ..~ I00 DELTATIME HOURS D 25

sx IGEST FACTOR IL DDF ;4 tf' ' '

SOLID SAMPLE COUNT RATE (Rs) 356.50 SR-90 EFFICIENCY FACTOR (C1) 0.4051CRITICAL LEVEL (Le) 2.17Y-90 EFFICIENCY FACTOR (2) _.45_ 3'447 SEPARATION TIME JST k 12z5O RmaxN/A
n C SEPARATION DATE (SO 112951DETECTIONLIMIT Ld 4.44WT8I70 tlME OF COUNT D(TOC) 15'25 Sr69120~C-ONC-in-jiqI-

An \ DATE OF COUNT (DOC) "O'.01/12-l--

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)iNN R,2 Sr-89/90 CONC in pCIlg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<O
' RS*1000DF/((CI+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220 0)3, 4 O8:0t0 NOTE: 64.2 = Half Life for Y-9O and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA* 0.1000))Relative Counting Error = The Square Root of ((TC + BKG* CT) / (TC - BKG * CT)*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

vRESULTSv 
DETECTION

Sr-89I90CONCENTRATION = 1.88E-01 pCI/g LEVEL
[RELATIVE COUNTING ERROR = 3.4% 1 2.34E-03
IPERCENT CARRIER RECOVERY 95.4%

Data Entry by: MC BIERMAN -- Date: 13-Jan-95A d bnprove y: SL FITZGERALD
Form WB Rev. 2.1 220-10n WB Date: -

Page l of I

ZIG 7

Date: )1 -- I!~r



rVourvv-ur-u3, rtV. I

LA-220-101 I D-I Sr-89190 :LA-220-101 (D-1), 102 (E-2), 1041(D-1) DUPLICATE
DETECTOR NUMBER CARR ADDEDinmL (CVA

DUPLICATE TOTAL COUNTS (TC) 5203 GROSS WEIGHT 2

W. COUNT TIME n MINUTES (CT) 1 TARE WEIGHT (WI) _.9414

4 3 BACKGROUND incpm (BKG)'13 NET WEIGHT (W31 0.0972
.. SAMPLE VOLUME in mL (SS) 1,.....0. 0 DELTA T ME HOURS (D

DISR9001 DILUTION FACTOR (DF) K
~ t DIGEST FACTOR (g/L) DDF 2.46

SOLID SAMPLE COUNT RATE (Rs) 507.30 SR-90 EFFICIENCY FACTOR (C1) 0.4051
p CRITICAL LEVEL (Lc) 2.17 Y-90 EFFICIENCY FACTOR (C2) 0.4503

Y&t S94T3 t75 SEPARATION TIME (ST) 12t5Q Rmax N/A
*r n x SEPARATION DATE (SD) ' 0112/9 DETECTION LIMIT4.44

TWB26I7:TIME OF COUNT (TOC) 657Sr-figONOIn " 2t/-
A \t K DAT E OF COUNT (DOC) | Ot/12/W

Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)

0'~1I{13 r Sr-89/90 CONC in VCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc If RS<O
R3S1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

08 0NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) I (CVA *0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

v RESULTS v DETECTION

Sr-89190 CONCENTRATION = 2.62E-01 IjCi/g LEVEL

IRELATIVE COUNTING ERROR = 2,8% 2.29E-03
pCilg

)PERCENT CARRIER RECOVERY = 97.2% ___ __

Data Entry by: MC BIERMAN r . - Date: 13-Jan-95

Approved by: SL FITZGERALD Date: / / 7
Form WB Rev. 2.1 220-10n_WB Page 1 of 1

2674



K

Seg Type

1 BLNK-PREP

1 BLNK-PREP

I BLNK-PREP

2 STD 5/ty

2 STD

2 STD

3 SAMPLE

3 SAMPLE

3 SAMPLE

4 DUP

4 DUP

4 DUP

5 SAMPLE

5 SAMPLE

5 SAMPLE

6 DUP

6 DUP

6 DUP

7 SAMPLE

7 SAMPLE

Sample# Rep Al

S94T000392

S94TOO0392

S94T000392

S94TO00392

S94TOO0392

S94TOO0392

S94TOO0393

S94TOO0393

S94TOO0393

S94TOOO393

S94TOO0393

S94TO00393

S94TOO0394

S94T000394

Test

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

Matrix

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

Actual Found DL Unit

N/A uCi/g

N/A % Rec

N/A % ct.

N/A uCi/g

N/A % Rec

N/A % Ct.

N/A uci/g

N/A . % Rec

N/A % Ct.

N/A uci/g

N/A % Rec

N/A % Ct.

N/A uci/g

N/A % Rec

N/A % Ct.

N/A uci/g

N/A % Rec

N/A % Ct.

N/A uCi/g

N/A % Rec

Data Entry Comments:

.3 A73 / -//o1 k, J 97= 42V //; - aS , y72-

4 Carrn~ 4otf 3o4'//6-1
Units shown for QC (SP) may not reflect the actual units. Page: 1

26i75

I -- j

WHC-SD-WM-DP-103;REV. 1 -

LABCORE Data Entry Template for Worklist# 407

Analyst: 4dw Instrument: ABOO Method: LA-220-101 0-1

Worklist Comment: Determine sample size using Ludlum (contact Scot Fitzgerald)



WHC-SD-WM-DP-103, REV. 1
LABCORE Data Entry Template for Worklist# 407

Analyst: MRvh< Instrument: ABOO Method: LA-220-101

Worklist Comment: Determine sample size using Ludlum (contact Scot Fitzgerald)

Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit
7 SAMPLE S94TOO0394 0 F @SR90-01 SR90-O1E SOLID N/A % Ct.

8 DUP S94TOO0394 0 F @SR90-01 SR90-01 SOLID N/A uCi/c

8 DUP S94TOO0394 0 F @SR90-01 SR90-01C SOLID N/A % Rec

8 DUP S94TOO0394 0 F @SR90-01 SR90-01E SOLID N/A % Ct.

Final page for worklist # 407

Analyst Signature Date

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units. Page: 2



WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY WHC-SD-WM-DP-103, RE. 1

RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET
STRONTIUM-SOLIDS ERR

TEST CODE: GSR90-01 SAMPLE POINT: 0INSTRUMENT: W627811 SAMPLE PREP: 0ANALYST: RWK BATCH ID: o
ANALYSIS DATE: January 17, 1995

UNITS: I/
SAMPLE TYPE SAMPLE NO ANALYTE RESULT#1 DUPLICATE AVERAGE RPD% % REG DTLIM %CTER

STANDARD' 61162 Sr-9O 1.0512-03 9.% 1EM 20
SAMPLCE 1 59432 .90 -. 3.03E2-01 2.91E2-01 2.97E-01 4.1% -1.14E3-03 2.7%SAMPLCA 2 S94T393 sr.90 .4E-.1.1SE.03 27DULCT2 S94T393 sr-90 941-01 i.GGE+00 1.00E+00 10.7% 1.10E-2 4.8%

STD ID: STO VOL.:STANDARD 0 1.000

NARRATIVE: Anal st Comments:

Chemist Comments:

DETECTION LIMITS ARE ADJUSTED FOR DIFFERENT SAMPLE SIZES.RESULTS FOR STANDARDS ARE IN PCIIML

[Form Compiee y MC BIERMAN , sgntr
jChemlst Approval:_ SL FITZGERALD Signature:Dae
Revision 2.1

2677?



LAB LEADEiiNF&

Test Code
Mafrix:
Work LIst#
Batch #
Prepared By:
Date Complete:
Time Complete:
Chemist
Analyst:
Analysis Date:
DetectorNumber:
Instrument Cod.:
Rerun:
Sample Prep:
Sample Point:
Book Number:

LA-22OAC1(0 -1)

sotib$ 't
.407 7>
iA4 BIERMAAfl

SgL(TZGERALD

WB27811

SampleType Sama#l
STANDARD 51852
BLANK l4T392
SAMPLE1 54f3S2 8
DUPLICATE1 S94£392
SAMPLE2 _54T393
DUPLICATE2 594393
ST-END

w a

TECHINFO:
L ulds Standard Run I eolid-Blank Run: f~olid-SarIple Run 2: 1 Solid-Duplicate Run 2:

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND In epan
SAMPLE VOLUME In mL
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATION TIME
SEPARATION DATE
TIMEOFCOUNT
DATE OF COUNT
CARRIER ADDED In mL
GROSS WEIGHT
TAREWEIGHT
STANDARD VALUE

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/90 CONC in pCi/rmL
Relative Counting Error
Percent Carrier Recovery

Solid-Sampfe Run:

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND in opm
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST FACTOR (g/L)
SEPARATION TIME
SEPARATION DATE
TIMEOFCOUNT
DATE OF COUNT
CARRIER ADDED In i.
GROSS WEIGHT
TAREWEIGHT

RESULT
SAMPLECOUNTRATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/S CONC in ICI/g
Relative Counting Error
Percent Carrier Recovery

100190

3

t W~

03:
0If14/95 A2
10:20",<
01114/95 At

&.9653AA V

IA 4t

71.00E03
t 971E-C1I
0.0952

S7.33
|0.42

|N/A
S2.03
|O .0-3
S2.0%
|95.2%

5415 0

0.20

10

.03

3.03E.01
2.7%
Y3-.4%

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND in cpm
SAMPLE VOLUME in nl
DILUTION FACTOR
DIGEST FACTOR (g/L)
SEPARATIONTIME
SEPARATION DATE
TIMEOFCOUNT
DATEOFCOUNT
CARRIER ADDED in mL
GROSSWEIGHT
TAREWEIGHT

RESULT
SAMPLECOUNTRATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-SO EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/90 CONC In PCVg
Relative Counting Error
Percent Carfier Recovery

03:0

0174195

7.S3284%
0.988Kf:

2.40 E+IO
9.7lE-01
0.0940
6.17
0A2
0A7

N/A
2.03
1.36E-03
71.2%
94.0%I

I ISolid-Duplicate Run:

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND in cpm
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST FACTOR (g/L)
SEPARATION TIME
SEPARATION DATE
TIMEOFCOUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSSWEIGHT
TAREWEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVE
NET WEIGHT
DELTA TIME (hours)
SR90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/90 CONC in pCi/g
Relative Counting Error
Percent Carrier Recovety

51714%t
10:5

t 4

5.15E+02
9.7115.Cl
0.0927
7.87
0.42
OAT

WA
2.03

_.97%-_

2.71E% 1
0.927

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND In opm
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST FACTOR (gL)
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED In mL
GROSSWEIGHT
TAREWEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-9/90 CONC in pCI/g
Relative Counting Error
Percent Carrier Recovery

17791W

194 A
03:1 0 ,
011/95

01/14/95

7.1018

1.75E402
9.71E01
0.0938
8.17
0.42
0A7

N/A
2.03
9,19E-01
4.8%
|93.W%

I ILiquids Standard End

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND inopm
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED in m.
GROSSWEIGHT
TAREWEIGHT
STANDARDVALUE

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-81/90 CONC in mCI/mL
RelaIve Counting Error
Percent Carder Recovery

SO:-

sOY

- S 0

0 0

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND In cpm
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST FACTOR (g/L)
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT'
DATE OF COUNT
CARRIER ADDED in ml
GROSS WEIGHT
TAREWEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTIONLIMIT
Sr-a9/O CONG in pCifg
Relative Counting Error
Percent Carrier Recovery

194 BttZ

0.3

0,.4

715

WSA

132 f0

8272

0420
GAN

1.0 SE.00
45%
92.3%

I

01

CA)
J2m

Fom Completed By: MC BIERMAN SIgnature: / .-. Date: 17-Jan-95
PemistApproval: SLFITZGERALD Signature: Date: /--C

Revision 2.1



WHC-SD-WM-DP-103, REV. 1
LA-220-101 / D-1 Sr-89/90: LA-220-101 (D-1), 102 (E-2). 104 (D-1) BLANK i

'' DE I ECT OR NUMBER 12 CARRIER ADDED In mL | 1,_0_
BLANK TOTAL COUNTS (TC) . GROSS WEIGHT -(W2) 7.0328

W . COUNT TIME in MINUTES (CT) . K1, TARE WEIGHT (Wi) , 6.9388
4O7 BACKGROUND in cpm ( NKG) .... .\2 6NET WEIGHT (W3) 0.0940

T b'"C5 SAMPLE VOLUME in mL (SS).1.0O DELTA TIME (HOURS) (DT) 6.17
S$R9Q-t1 DILUTION FACTOR (DF\ N' $::

Mff QIGESTI FACTFOR (gIL) DDF w .C>68

SOLID SAMPLE COUNT RATE (Rs) 240 SR-90 EFFICIENCY FACTOR (C1) 0.4180
m # CRITICAL LEVEL (Lc) 0.97 -90 EFFICIENCY FACTOR (C2) 0.4660

t 94T392 SEPARATION TIME (ST) 03:0 Rmax N/A
"MM SEPARATION DATE (SD) { 114/95 DETECTION LIMIT (Ld) 2.03

qWB2711 TIME OF COUNT (TOC .$..t.f.. O . Sr-89/90 GONG in .i/g 1 .3626-03
At D.OATE OF COUNT (DC) 0/1i4/95

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
N 1 1 f7-' Sr-89/90 CONC in pCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with

R S1000*DF/((C1+C2*(1-a to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
P F 1717 I.3 2g_ NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA *0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

v RESULTS v DETECTION
Sr-89/90 CONCENTRATION = 1.36E-03 pCi/g LEVEL

RELATIVE COUNTING ERROR = 71.2% 1.15E-03

PERCENT CARRIER RECOVERY = 94.0% p__/g

Data Entry by: MC BIERMAN Date: 17-Jan-95
Approved by: SL FITZGERALD Date: - -- 11
Form WB Rev. 2.1 220-10n_WB Page I of 1

2679



Sr-89/90 : LA-220-101 (D-1). 102 (E-2), 104 (D-1) LUIDS WHC-SD-WM-DP-i103, REV. I STANDARD

RWK § ,
Sample Count Rate (Rs) =(Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE
R S*DFDDF*1000/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
NOTE: 642 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

v RESULTS v
Sr-89/SO CONCENTRATION = 1.05E-03 Ci/mL

RELATIVE COUNTING ERROR = 2.0%

PERCENT CARRIER RECOVERY = 95.2%

RS WITH Lc IF RS<O

DETECTION
LEVEL

2.12E-06
pCi/L

Data Entry by: MC BIERMAN Date: 17-Jan-95
Approved b : SL FITZGERALD Date: --. /'-7
Form WB Rev. 2.1 220-10nWB

2680

DETECTOR NUMBER i 2 CARRIER ADDED in mL (CVA 1._0_
STANDARD TOTALCOUNTS USC 00G9 GROSS WEIGHT (W2) 7

COUNT TIME in MINUTES (CT) RE WEIGHT (W1) 7 __53

4O7 BACKGROUND incpm (BKG . :2M 6 NET WEIGHT (W3) 0.C952
SAMPLE VOLUME in mL (SS - DELTA TIME HOURS (DT 7.33

SB90I~~>t:DILUTION FACTOR (DR Ft)It
DIGEST DILUTION FACTOR DOF .

LIQUID SAMPLE COUNT RATE (Rs) 1004.30 SR-90 EFFICIENCY FACTO (CI) OA180
C RITICAL LEVEL L) 0.97 Y-90 EFFICIENCY FACTOR (C2) 0.4660

51a2 SEPARATION TIME S o0300 Rmax N/A
SEPARATION DATE (SD) U 1/14/95 DETECTION LIMIT (Ld) 2.03

, KWB2781I 1 TIME OF COUNT (C 1 2D SrBS~9G GONin I L =

Y. DATE OF COUNT (DOC) 1VtM 14D II4/95



WHC-SD-WM-DP-103, REV. 1
LA-220-101 / D-1 Sr-89/90: LA-220-101 (D-1 102 E-21,104 (D-1) SAMPLE[DETECTOR NUBEARRIER ADDED in mL 41.0

SAMPLE TOTAL COUNTS (TC) 5415 GROSS WEIGHT (W2) 7053O
k COUNT TIME in MINUTES (CT) 1 TARE WEIGHT W1)

&&t407 Z BACKGROUND Incpm (BKG) 2.6 NETWEIGHT 0.0934
NSAMPLE VOLUMEinmL (SS) .00d DELTA TIME (HOURS (D 7.67

~~ SR9f01 DILUTION FACTOR (DF) 1tWatmA;
LO S DIGEST FACTOR l DDIF xZ1,4 \

SOLID SAMPLE COUNT RATE (Rs) 538.90 SR-90 EFFICIENCY FACTOR (C).1
4 m== # C RITICAL LEVEL (Lo) 0.97 Y-90 EFFICIENCY FACTOR (C2) 0.4660
94T392x SEPARATION TIME J (ST) O3:00 RmaxN/A

l'C SEPARATION DATE (SD) 1/14/9 DETECTION LIMIT (Ld)
W211 TIME OF COUNT (TOC) 21b0 40 Sr-89/90 CONG Ci/g 3.031in BC1

DATE OF COUNT (DOC) 04511.4/$
-RWK-~

I Sample Count Rate (Rs) (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-8990 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0

M.RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
11:30 NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

v RESULTS v DETECTION
Sr-89/90 CONCENTRATION = 3.03E-01 pCi/g LEVEL

IRELATIVE COUNTING ERROR 2.7% 1.14E-03

IPERCENT CARRIER RECOVERY = 93.4% V pC/g

Data Entry by: MC BIERMAN I ..--- Date: 17-Jan-95
Approved by: SL FITZGERALD , Date: / -
Form WB Rev. 2.1 220-10n_WB Page 1 of 1
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LA-220-101 / D-
AfHC-SD-WM-DP-1O 3 REV.

Sr-89/90: LA-220-101 (D-1), 102 (E-2). 104 (D-) DUPLUCATE
gm p -,ET"0 V=. 12UbCARRIER ADDED in mL C

DUPLICATE TOTAL COUNTS (TC) 5171|GROSS WEIGHT W2.

... N COUNT TIME in MINUTES (CT) 1I TARE WEIGHT) &.87?0
t407h ' BACKGROUND in cpm (BKG) Q NET WEIGHT (W3 _ 0.0927

SAMPLE VOLUME in mL (SS) DELTATIME U T) 7.87
ROMPF1t H DILUTION FACTOR (DF)|ka'r d

:T :DIGEST FACTOR (q/L) DDF t0k104-

SOLID SAMPLE COUNT RATE (Rs) 514.50 SR-90 EFFICIENCY FACTOR (C1) 0.4180
.am ... CRITICAL LEVEL (Lc) 0.97 Y-90 EFFICIENCY FACTOR (C2) 0.4660

94 2 SEPARATION TIME (ST)N A3:D0 Rmax
C SEPARATION DATE (SD) 0 114/95 DETECTION LIMIT (Ld) 2.03

~WB27611 TIME OF COUNT (TOC) | - 1O:52 Sr-8f/9f CONO in MCi2 4
DATE OF COUNT (DOC) i '/4/5

Sample Count Rate (Rs) (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)
1/O7t I X Sr-89/90 CONG in pCi/g Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Le if RS<0

.. . RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
11 341tWP A NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) 1100

v RESULTS v DETECTION
Sr-89/90 CONCENTRATION = 2.91E-01 pCi/g LEVEL

RELATIVE COUNTING ERROR = 2.7% 1.15E-03
PGVg

PERCENT CARRIER RECOVERY =92.7%

Data Entry by: MC BIERMAN / Date: 17-Jan-95
Approved by: -- SL FITZGERALD Date: J- /9 -
Form WB Rev. 2.1 220-10n_WB If Page I of 1
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WHC-SD-WM-DP-103, REV. 1
LA-220-101 / D-1 Sr-89/90: LA-220-101 (D-1, 102 (E-2),.104 (D-1) - SAMPLE

UyNa IDETECTOR NUMBER 12 CARRIER ADDED in mL (CVA 1.000
SAMPLE TOTAL COUNTS (TC) 1779 GROSS WEIGHT (W2) & 7.018

k COUNT TIME in MINUTES (CT) 1y TARE WEIGHT (WI) 7

4 R07O HRHR BACKGROUND in cpm (BKG) . NET WEIGHT (W3) 0.0938
Test Cod 'uSAMPLE VOLUME in mL (SS) 0.100 DELTATIME HOURS .1

. 'too DILUTION FACTOR (DF) 1
k~4 .t .~. DIGEST ILUTIION FACTOR DDF > & lS...N
SOLID SAMPLE COUNT RATE (Rs) 175.30 SR-90 EFFICIENCY FACTO (Cl) 0.4180

%f.. CRITICAL LEVEL (Lc) 0.97 Y-90 EFFICIENCY FACTOR (C2) 0.4660
' 94393 SEPARATION TIME (ST) .310 Rmax N/A

...... . SEPARATION DATE(SD) 11 14/9 DETECTION LIMIT (Ld) 2.03
SWt7'1 ~ TIME OF COUNT ff00) 1 Sr-ag/SO CONC in uCi/g 9.4885E-01

A. DATE OF COUNT DOC > 1/1 8/ >i

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pC/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0

n R'100(*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
1 P30 ''<o NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

v RESULTS v DETECTION
Sr-89190 CONCENTRATION = 9.49E-01 pCVg LEVEL

RELATIVE COUNTING ERROR = 4.8% 1 1.10E-02

PERCENT CARRIER RECOVERY = 93.8% __pC_/g

Data Entry by: MC BIERMAN r Date: 17-Jan-95
Approved by, SL FITZGERALD Date: I / .
Form WB Rev. 2.1 220.10n_WB f Page 1 of I

2683



LA-220-101 / D- Sr-89/90 : LA-220-101
WHC-SD-WM-DP-103, REV. 1

(D-I), 102 (E-21.104 D-1)
T DETECTOR NUMBER A2 CARRIER ADDED in mL (CVA -005341

DUPLICATE TOTAL COUNTS (TC) 1A6G kS WEIGHT (W2) 3

W K .COUNT TIME in MINUTES (CT) - TARE WEIGHT (WI) - 7.T40

S4bt7BACKGROUNDincpm (BKG) 2t NETWE GHT W30.0923
SAMPLE VOLUME inmL 8 :S) , DELTA TIME HOURS DT)

R. DILUTION FACTOR (DF) 1
~~ DIGEST DILUTION FACTOR (Dg/L) 1%k ti9
SOLID SAMPLE COUNT RATE (Rs) 192.00 SR-90 EFFICIENCY FACTO (Cl) 0.4180

CRITICAL LEVEL (Lc) 0.97 Y-90 EFFICIENCY FACTOR (C2) 0.4660
SEPARATION TIME (ST _3:1_ Rmax _ N/A

n SEPARATION DATE (SD) DETECTION LIMIT (Ld) 2.03
vB2,711 TIME OF COUNT (TOC) 1135 Sr-89/90 CONC in PCi/q 1.0557E+00

K DATE OF COUNT (DOC) 1

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
% oi iW r-89/90 CONC in pCVg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<O

RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
1>~ne A NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG CT) / (TC - 8KG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100

v RESULTS v DETECTION
Sr-89/90 CONCENTRATION = 1.06E+00 pCVg LEVEL

RELATIVE COUNTING ERROR 4.5% 1.12E-02
pCilig

PERCENT CARRIER RECOVERY = 92.3% | p__/g

Data Entry by: MC BIERMAN . Date: 17-Jan-95
Approvedby: SLFITZGERALD Date: /-/j-t
Form WB Rev. 2.1 220-10nLWB I Page 1 of I
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WESTINGHOUSE HANFORD COMP
222-S LABORATORY wJILJ-SD-WM-DP-103, REV. 1

RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET
STRONTIUM-SOLIDS ERR

TEST CODE: QSR90-01 SAMPLE POINT: 0
INSTRUMENT: WB27811 SAMPLE PREP: 0

ANALYST: RWK BATCH ID: 0
ANALYSIS DATE: January 17,1995

UNITS: ___ _SAMPLE TYPE ISAMPLE NO. ANALYTE RESULT #1 DUPLICATE AVERAGE RPD% % REC DET LIM %CT ER
STANDARD *
BLANK
SAMPLE I S594 Sr-8O 1.82E-O1 I 1.882-011 1.8615-O1 9.%12S03 3.4%

DUPLICATE I S94T394 Sr-SO 10-03 3.3
SAMPLE N/A

STANDARD END 
_ |

sTD ID: STD VOL.:

NARRATIVE: Analyst Comments:
1~~~~ 0,~W

__ _ _ _ __ _ _ _ __H_ _ _ _ 'f g !N g

.4:- :.

M..±.:t*~>+~4

Chemist Comments:

DETECTION LIMITS ARE ADJUSTED FOR DIFFERENT SAMPLE SIZES.
*RESULTS FOR STANDARDS ARE IN pCI1ML

Fom omlte B:MC BIERMAN si nature: // i,-Dt:0/79
lChemnist Approval: SL FITZGERALD Signature: Date:/s -i

Revision 2.1
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LAB LEADER INFO:
Method: LA-220-101(D- 1)
TestCode tR9-0t
Matrix: 0SOUD
Work Llst # - T7
Batch#
Prepared By: $C BSERMAN-
DateComplete: 41/7/5 A
Time Complete: 113#
Chemist: tSLFiZGEALO

alyst RWK 3
Analysis Date: O1/95
Detector Number 12.
instrumentCode: WB27811
Rerun:
Sample Prep:
Sample Point:
Book Number: t

Sample Type Sam le#
STANDARD
BLANK
SAMPLE I 94T394
DUPLICATE I 94T3M
SAMPLE 2
DUPLICATE 2
ST-END

LI u:ds

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND In opm
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED In mt.
GROSS WEIGHT
TAREWEIGHT
STANDARD VALUE

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-9 EFFICIENCY FACTOR
Y-SO EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-S9190 CONC In pCilmL
Relative Counting Error
Percent Carrier Recovery

TECH INFO:
I jSolid-Blank Run: 0|[Solid-Sample Run 2: 1 gold-Duplicate Run 2:

4 4

.4 C'4'

4 4'

SolidSam le Run:

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND In cpm
SAMPLE VOLUME In mL
DILUTION FACTOR
DIGEST FACTOR (g/L.)
SEPARATION TIME
SEPARATION DATE
TIMEOFCOUNT
DATE OF COUNT
CARRIER ADDED in ml
GROSS WEIGHT
TARE WEIGHT

RESULT
SAMPLECOUNTRATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/O CONC in p.Ci/g
Relative Counting Error
Percent Carrier Recovery

3435 = 4

10.1

14

W9A

03:10
01114195z A
13:20

i 7

0.82
.03

_,922

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND In cpm
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST FACTOR (g1L)
SEPARATION TIME
SEPARATION DATE
TIMEOFCOUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSS WEIGHT
TAREWEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/SO CONC In pCVg
Relative Counting Error
Percent Carrier Recovery

C'*4 ~Y4.C'

C'

4~
c C'N

'A.

4,,

-ffi

olki-O7 licate Run:

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND In opmn
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST FACTOR (g/L)
SEPARATION TIME
SEPARATION DATE
TIMEOFCOUNT
DATE OF COUNT
CA RRIER ADDED in mL
GROSS WEIGHT
TARE WEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/90 CONC in Ci/g
Relative CountIng Error
Percent Carrier Recovery

10

03:10 "Y4
0114195
13:40 k>&
01)14r35

R.104

3.62E+02
9.71E-01
0.094
10.50
042
OA7

WA
2.03
1.SSE-01

-3.3%
94.6%

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND In cpm
SAMPLE VOLUME in nl
DILUTION FACTOR
DIGEST FACTOR (g/L)
SEPARATION TIME
SEPARATION DATE
TIMEOFCOUNT
DATE OF COUNT
CARRIER ADDED in ML
GROSS WEIGHT
TAREWEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-9 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/90 CONC in pCl/g
Relative Counting Error
Percent Carrier Recovery

Li [lids Standard End

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND In cpm
SAMPLE VOLUME in ml
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATIONTIME
SEPARATION DATE
TIMEOFCOUNT
DATE OF COUNT
CARRIER ADDED in mi
GROSSWEIGHT
TARE WEIGHT
STANDARD VALUE

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION UMIT
Sr-89/90 CONC in pC/mL
Relative Counting Error
Percent Carrier Recovery

.0 4

4

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND in cpm
SAMPLE VOLUME inmL
DILUTION FACTOR
DIGEST FACTOR (gL)
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSS WEIGHT
TAREWEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rnax
DETECTION LIMIT
Sr-8990 CONC In pCVg
Relative Counting Error
Percent Carrier Recovery

44

wtH

S
9
CI,
0

0-p
-4
0so

C
-4

Form Corn sted By: MC BIERMAN SIgnature: Date: 1T-Jan-S5
ChernistApproval: SL-FITZGERALD Silnature: Date: /-/-

Revsion2.1



WHC-SD-WM-DP-103, REV. 1
LA-220-101 / D-4 Sr-89/90: LA-220-101 M- .102 E-2), 104 (D-11) _SAMPLE

t: M" . D-ETECTORUER ---- - ~ - ~--77 -2 -ARRIER ADDED in mL C - -____

SAMPLE TOTAL COUNTS JTC) G45 ROSS WEIGHT fW2 -Q405

W< r.... COUNT TIME in MINUTES (CT) - 1f TARE WEIGHT (W1) 4
4' Z BACKGROUND in cpm (BKG) -- 2 NET WEIGHT (W3) 0.0922

M SAMPLEVOLUME inmL (SS) 1.tij DELTA TIME HOURSI (DT 0.17
l, DR90IWDILUTION FACTOR (DF) I

'W *> DIGEST FACTOR /) DDF , M A
SOLID SAMPLE COUNT RATE (Rs) 340.90 SR-90 EFFICIENCY FACTOR (C1) 0.4180

M=aW, . - CRITICAL LEVEL (Lc) 0.97 Y-90 EFFICIENCY FACTOR (C2) 0.4660
,ks94T949 SEPARATION TIME .JT) 03:10 Rmax N/A

\ SEPARATION DATE (SD) . 114\ 5DETECTION LIMIT (Ld) 2.03
W< 2781 .TIME OF COUNT (TOC) 1n;2_ PG9o -. 8217rEi1u.

NM. DATE OF COUNT (DOC) #A s 01/14/95

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Ai7i Sr-89/ CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<O

RS*1 00*DF/((C1 +C2*(1 -e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
D130 NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SO) * 24) + (TOC - ST) / 100

v RESULTS v DETECTION
Sr-89190 CONCENTRATION = 1.82E-01 pCi/g LEVEL

RELATIVE COUNTING ERROR = 3.4% 1.09E-03

PERCENT CARRIER RECOVERY 92.2% pilg

Data Ent by: MC BIERMAN I Date: 17-Jan-95
Approved by: SL FITZGERALD Date: . f

Fom B ev 21 2010WBPae of
220-10n_-WB -Form WB Rev. 2.1 Page 1 of I



LA-220-101 I D-1 Sr-89/90: LA-220-101 D-1, 102 E-2 4 -- SD-WM-DP-103, REV. 
104 E- DUPICATE

DUPLICATE TOTAL COUNTS 1 2C-RSWEIGH (C2A 1.0lT
COUNT TIME in MINUTES (CT) 1K TAR E WEIGHT (WI) 4

e 0 < A C K G V O L U M E nK G E T W E G H T W 3
S g :\.SA P EV L MEI~ L55~(Dt A o DE TATME HOURS DT1050.. ;SRGO 1DLTO FACTOR D

~t' ' IGST FACTO /L DF ~ t
SOLID SAMPLE COUNT RATE Rs) 362.00 SR-90 EFFICIENCY FACTOR (Cl) 0.4180

t ECPARATION TIME ST 0.97 V-S EFFICIENCY FACTOR (C2) 0.4660
...... ~ SEPARATION DATE SD NIEECINAII

WB 7 1 r TE CTION LIMTd2J IME OFC CUT TOC M.~ 14 rI in) .0
DATE OF COUNT DOC% 114095 -

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-OS/S CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>-0 or Replace RS with Lc if RS<O1 RS*100*DF/((C +C2*(1- to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)t& 30 ~ NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)Percent Carrier Recovery = (Net Weight / Expected weight) *100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

vRSI0v
Sr-89/90 CONCENTRATION = 1.88E-,

|RELATIVE COUNTING ERROR = 3.3%

IPERCENT CARRIER RECOVERY = 94.O%

IData Entryibv: MC BIERMAN Date: EA7f,-wn-9rApoved b SLFITZGERALD Date: -

Form WB Rev. 2.1 22 -ln_WB - __, Page 1 .- I

2688
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WHO-aD-WM-DP-103, REV. 1
LABCORE Data Entry Template for Worklist# 471

Analyst: P C Instrument: ABOO Method: LA-220-101 P-
,IL)- Io-I lOOmdL

Worklist Comment: Use .tfe-mTn-sample size. SLF
91P 4-7-'g-r

Seg Type Sample# Rep Al Test Matrix

BLNK-PREP

BLNK-PREP

BLNK-PREP

STD 7A&Z

STD

STD

SAMPLE S94T000355

SAMPLE S94T0O0355

SAMPLE S94T000355

DUP S94TOO0355

DUP S94TOO0355

DUP S94TOO0355

SAMPLE S94TOO0371

SAMPLE S94T000371

SAMPLE S94T000371

DUP S94T000371

DUP S94T000371

DUP S94T000371

SAMPLE S95TOO0004

SAMPLE S95T000004

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

0 @SR90-01 SR90-01C

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

Actual Found DL U

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

LIQUID N/A % Rec

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units.

nit

uci/m

% Rec

% Ct.

uci/m

% Rec

% Ct.

uCi/m

% Rec

% Ct.

uCi/m

% Rec

% Ct.

uCi/m

% Rec

% Ct.

uCi/m

% Rec

% Ct.

uCi/m

2689
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WHC-SD-WM-DP-103, REV. 1
LABCORE Data Entry Template for Worklist# 471

Analyst: Instrument: ABOO Method: LA-220-101

Worklist Comment: Use .100 mL sample size. SLF

Sample#
S95T00004

S95TO00004

S95TOOoo4

S95TOO0004

Rep A]
0

0

0

0

Test
@SR90-02 SR90-01E

@SR90-01 SR90-01

@SR90-01 SR90-01C

@SR90-01 SR90-01E

Final page for

Matrix Actual
LIQUID N/A

LIQUID

LIQUID

LIQUID

worklist # 471

Found DL Unit
% Ct.

N/A -uCi/m

N/A % Rec

N/A % Ct.

Analyst signature
/ - 7.0 2, /995

/ - 2 0-- 9

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units.

21690

Seg Tpe
7 SAMPLE

8 DUP

8 DUP

8 DUP

Page: 2



WESTINGHOUSE HANFORD COM
222-S LABORATORY nOKC-SD-WM-DP-103, REV. 1

RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET
STRONTIUM-LIQUIDS ERR

TEST CODE: @5R90-o1 SAMPLE POINT: 0INSTRUMENT: WB27811 SAMPLE PREP: 0ANALYST: RAG BATCH ID: 0
ANALYSIS DATE: January 30, 1995

UNITS: ItmLSAMPLE TYPEi SAMPLE NO. ANALYTE RESULT #1 DUPLICATE AVERAGE RPD% % REC bETUM CTE
STANDARD' 51852 Sr-SO 1.,06E-03
BLANK S94T355 Sr-S 8.4115.03 9.1626E .

394T355 r.0 2.072-02 1.7E-02 1.89E-02 1%2.9E-3 14%DUPLICATE I S94T356 Sr-SO18120 uu%26E03 1.-
SAMPLE 2 94T371 Sr-SO 3.95E-02 3.70E-02 32.0E 3 191%DUJPLICATE2 S94T371 Sr-SO38E02 66 .6E0 lr
STANDARD END 2.761503 11.%

STD ID: STD) VOL.:
STANDARD0 1.00

NARRATIVE: Anal st Comments:

Chemist Comments:

DEECUTO LIMTARS ARE TDFOR DIFFERENT SAMPLE SIZES.

IFoamComp~letedBy: MC BIERMAN _snar ~- Date: 0/oalChemnist Appraval: SL FITZGERALD Signature: _ f ate . 0/30196

Revision 2.1
229



ILAB LEADER INFO:
Method: LA220-101(D-132
Test Code RSHI
Matrix: IQUID ,
Work List# 471
Batch#
Prepared By: tBIEMAN
Date Complete: O100$4 -
Time Complete:10 4 '
Chemist: . STZGERAL
nalyst kAG

Analysis Date: O1/28/M5
Detector Number 12
Instrument Code: WB27811
Rerun:
Sample Prep:
Sample Point:
Book Number: -

SampleTyps Sample#
STANDARD 51B52
BLANK S94TS55
SAMPLE1 S94T355
DUPLICATE I S94T3
SAMPLE 2 S94f314
DUPLICATE2 w84T71 
ST-END

,N)

TECH INFO:
Liquids Standard Run .iquids Blank Run DLiquids Sample Run 2 .I ilds Duplicate Run 2

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND in opm
SAMPLE VOLUME in rnL
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATION TIME
SEPARATION DATE
TIMEOFCOUNT
DATE OF COUNT
CARRIER ADDED in niL
GROSSWEIGHT
TARE WEIGHT
STANDARD VALUE

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-891SO CONC in pC/mL
Relative Counting Error
Percent Carrier Recovery

1ru.4 7-

I &

1
01(28195"

01 55

7.9690 c. W
D8746
1.109S8~~

S9.94E+-02
1.20E+00
2. 0.9

S0A2

N/A
2.50
1.05E.03
2.0%

.95.0%

Li ulds Sam le Run

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND In Cpm
SAMPLE VOLUME in ML
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED in nL
GROSSWEIGHT
TAREWEIGHT -

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-899/0 CONC in pCI/mL
Relative Counting Error
Percent Carrier Recovery

0.0 2
100
2-1)
04:15
01(25/95

01/28/95 >-

8.071Bt5

2.00E+01 -
1.20E2+00
0.0902 '
8.00

N/A I
2.50
2.07E.02
16A%
96.2%

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND in cpm
SAMPLE VOLUME in ml
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATION TIME
SEPARATION DATE
TIMEOFCOUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSS WEIGHT
TAREWEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-S9S90 CONC in pCI/mL
Relative Counting Error
Percent Carrier Recovery

I23K

10

0.1 0

31%

9:35
01128/95
11:35.2

6.97225 2

S8.3 IE+00
|1.20 E+OO
S0.0993 .
|7.00

2.50
SA1 E-03
30.1%
99.3%

I ulds flu licate Run

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND in opm
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED In mL
GROSS WEIGHT
TARE WEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
St-89/90 CONC In pCI/mL
Relative Counting Error
Percent Carer Recovery

(199 <
10 -2
4-A-
0.1 -

101 -0

04:35 5
01/28/95

01/28/95..
IA

1.59E+01
1.201E+00
0.0924
7.92
0A2
0.47

N/A
2.50
1.72E-02
19.1%
S2.4%

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND in cpm
SAMPLE VOLUME In niL
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATION TIME
SEPARATION DATE
TIMEOFCOUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSSWEIGHT
TARE WEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89M9O CONC in pCilmL
Relative Counting Error
PercentCarderRecovery

Liqulds Standard End

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND in opm
SAMPLEVOLUME in mL
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATION TIME
SEPARATION DATE
TIMEOFCOUNT
DATE OF COUNT
CARRIER ADDED In mL
GROSSWEIGHT
TARE WEIGHT
STANDARD VALUE

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-899O CONC In pC/mL
Relative Counting Error
Percent Carrer Recovery

412

15

Z40
01128/f

3.72 Ef0l
1.20E+00
0.0 934
8.42
0A2
0.47

N/A
2.50
3.9E.02
11.2%
93:1%

MM2O

4.- 4

INPUT
TOTAL COUNTS
COUNTTIMErin MINUTES
BACKGROUND In cpm
SAMPLE VOLUME in ML
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATION TIME
SEPARATION DATE
TIMEOFCOUNT
DATEOFCOUNT
CARRIER ADDED in mL
GROSSWEIGHT
TAREWEIGHT

RESULT -
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr4-8990 CONC In pCI/mL
Relative Counting Error
PercenlCanrerRecovety

377-,",

10
15
C

0435.
01/28/35
13:5
01128/954

7.40t:
701 22>

1.20E2+00
0.0903

0.A2
0.47

N/A

3.70E-02
11.9%-
90.3%

:C,,

F

Tu
s

CA
M.

PornCorletedBy: MC BIERMAN Signatu / /l- %at : 30-Jan.85
Chemist Approval: SL FITZGERALD Signature: Date: /-sc-S I

Revision 2.1
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LA-220-101 / D-1 Sr-89/90: LA-220-10o -1 102 E-2 WH-SD-WM-DP-103, REV. I

M~~an~ in -I Im m .__sLN

S COUNTTI~ME inNTS (T1GH(W679

DIGST DILUTION FACTOR F
LIQUID AMPLE COUNT RATE (Ks)

CRITICAL LEVEL L) .0 -90 EFFICIENCY FACTOR C2 0.41804 355 S EARAI ON TIME (sT)12 -0EFCENYFCO 204
' umS s 1 -SEPARATION DATE S- C4l Rmax N/A

T.. E O N DU T E SD 0DETECTIO N LIM IT Ld 2.50
ATE OF COUNT DOC - r in

s ample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)Sr-89190 CONC in pC/mL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS withN TRSDF:DDFI((C1rC1e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)Lgg=X 'tC t~ NOTE: 64.2 =Half Life for Y-S0 and Reo. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0,1000))Relative Counting Error = The Square Root of ((TO + 6KG - CT) / (TO - 8KG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100NOTE: Expected weight = OVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002Dlt Time (hours) ((OC - SD) * 24) + (TOO - ST) / 100

Sr-85/90 CONCENTRATION = 8.41 E-03 uCi/mL
RELATVE COUNTING ERROR = 30.1%

PERCENT CARRIER RECOVERY = 99.3%

DETECTION
LEVEL

2.54E-03
pCl/mL

iData Entry by: MC BIERMAN A<Q ~ ... ae 0Jn5proved SL FITZGERAD Date: 3 a95
Form WB Rev. 2.1 220-10nWB -gDaof/ -

page I of 1 -
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WHC-SD-WM-DP-103, REV. 1
Sr-89/90: LA-220-101 (D-1), 102 (E-2), 104 (D-1) LIQUIDS

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCI/mL REPLACE RS WITH RMAX IF RS<OLcAND RS>=0 OR REPLACE RS WITH Lc IF RS<O
RS*DF*DDF*1000/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG CT) I (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

v RESULTS v
Sr-89/90 CONCENTRATION = 1.05E-03 I/CVmL

RELATIVE COUNTING ERROR = 2.0%

PERCENT CARRIER RECOVERY = 95.0%

DETECTION
LEVEL

2.63E-06
pCi/L

Data Entry by: MC BIERMAN - - - Date: 30-Jan-95
roved b SL FITZGERALD Date: / so

Form WB Rev. 2.1 220-10nWB

2694

STANDARD '
P %M . 4DETECTOR NUMBER 2 CARRIER ADDED in mL (CVA 1.
STANDARD TOTAL COUNTS fTC) 4 =9984 GROSS WEIGHT NM2) 7

. tCOUNT TIME in MINUTES (CT) 10 TARE WEIGHT (Wi) 7.874
41 ~ BACKGROUND incpm (BKG) 4 NET0WEIGHT (W3) _._95

lS t SAMPLE VOLUME in mL (SS) DELTA TIME(HOURS) (DT) 6M3
>~~ R0~~t~~%.DILUTION FACTOR ODF 4 4 4

DIGEST DILUTION FACTOR DF .

LIQUID SAMPLE COUNT RATE (Rs) 994.40 SR-90 EFFICIENCY FACTO (CI) 0.4180
.. m CRITICAL LEVEL (Lc 1.20 Y-90 EFFICIENCY FACTOR (C2) 0.4660
51 52 SEPARATION TIME S t 4:15 Rmax N/A

r SEPARATION DATE SD / DETECTION LIMIT (Ld) 2.50
~ WB27 .TIME OF COUNT (TOC) Sr-8/105 -9/OCONC. ni/L -0-451E+00

A v DATE OF COUNT (DOCG . 1 2R/95

I



WHC-SD-WM-DP-103, REV. 1
LA-220-101 / D-1 Sr-89/90: LA-220-101 (D-I. 102 E-21 104 (D-1 _SAMPLE

- ' DETECTOR NUMBER .;;N>';7-"y. 7~w- CARRIER ADDED in ML (CVA i___
SAMPLE TOTAL COUNTS 3TC 4O GROSS WEIGHT (W2) 807M

COUNT TIME in MINUTES (CT) 1 TARE WEIGHT (W1) _ 7_975_
47BACKGROUND in cpm (BKG) , NET WEIGHT (W3) 0.0962

* . \SAMPLE VOLUME in mL (SS) & .100 DELTATIME(HOURS D
SR9OZO. DILUTION FACTOR (DF)
Mam, DIGEST DILUTION FACTOR DDF 1:4**.%:t

NuSi$*Si

LIQUID SAMPLE COUNT RATE (Rs) 20.00 SR-90 EFFICIENCY FACTOR (C1) .418 0
m C RITICAL LEVEL (La) 1.20 Y-90 EFFICIENCY FACTOR (C2)

894T355 .SEPARATION TIME (ST) N45 Rmax N/Al
SEPARATION DATE (SD) 0128)98'DETECTION LIMIT

W 78 V1 'TIME OF COUNT (TOC) , 21UFS/S-CONG in GiiL
AnD ATE OF COUNT (DOC) 1.01 /28/95

..... .. Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
~ VOm S r-89/90 CONC in pCi/mL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0

'R SDF*DDF/((C1 +C2(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
: NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

v RESULTS v DETECTION
Sr-89/90 CONCENTRATION = 2.07E-02 pCi/mL LEVEL

RELATIVE COUNTING ERROR = 16.4% 2.59E-03

PERCENT CARRIER RECOVERY = 96.2% p__/mL

Data Entry by: MC BIERMAN / 4 . Date: 30-Jan-95
rovedb: SLFITZGERALD Date: /3/ 9

Form WB Rev. 2.1 220-1On WB Page I of I
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LA-220-101 / D-1 Sr-89/90: LA-220-101
WHO-SD-WM-DP-103, REV. 1

(D-1). 102 (E-2), 104 (D-1) DUPLICATEk
* e 'ZDETECTOR NUMBER 2ARRIER AD in mL (CVA1.

DUPLICATE TOTAL COUNTS (TC) 99 GROSS WEIGHT (W2)

W COUNT TIME in MINUTES (CT) I 10 TARE WEIGHT (W1) 7 086
471 BACKGROUND in cpm (BKG) | 4 NET WEIGHT (W3) 0.0924

. t ..SAMPLE VOLUME in mL (SS) T 100 DELTA TIME HOURSDT) 792
S19D1 DILUTION FACTOR (DF) 4 0 101 g

* QIGEST DILUTION FACTOR DDF '

LIQUID SAMPLE COUNT RATE (Rs) 15.90 SR-90 EFFICIENCY FACTOR (CI) 0.4180
CRITICAL LEVEL (L) 1.20 Y-90 EFFICIENCY FACTOR (C2) 0.4660

S .594T005 tR SEPARATION TIME (ST)| 0413Rmax N/A
mW . SEPARATION DATE (SD) _ dOt2B5|DETECTIONLIMIT

TIW 811 TIME OF COUNT (TOC M 230 li r~89/90 CONG in iCirLE
* "'~DATE OF COUNT (DOC) 01/8/|

Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)
S r-89/90 CONC in pCi/mL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lo if RS<O
Rr *DF*DDF/((C1+C2*(l-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)

11 0$ NOTE: 64.2 = Half Life for Y-SO and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

v RESULTS v DETECTION
Sr-89/90 CONCENTRATION 1.72E-02 pCi/mL LEVEL

RELATIVE COUNTING ERROR = 19.1% 2.70E-03
pCl/mL

PERCENT CARRIER RECOVERY = 92.4%

Data Entry by: MC BIERMAN / - - - Date: 30-Jan-95
Approved by: SL FITZGERALD Date: / 3o ?
Form WB Rev. 2.1 220-10n WB Page I of I



WHC-SD-WM-DP-103, REV. 1
LA-220-101 I D-1 Sr-89/90 : LA-220-101 (D-I 102 (E-2), 104 (D-1) SAMPLE

I DETECTOR NUMBER 12|CARRIER ADDED in mL (CVA *4 1 0
SAMPLE TOTAL COUNTS (TC) 412'GROSS WEIGHT (W2) 79B29

COUNT TIME in MINUTES (CT) .. 1. TARE WEIGHT (W1)
471 BACKGROUND in cpm (BKG) 4 NET WEIGHT (W3) 0.0934

SAMPLE VOLUME in mL (SS) 010< O DELTA TIME (HOURSI (DT) 8A2
SSR 1 O sDILUTION FACTOR (DF) 1O1 '

DNRUlIG DILUTFION FACTOR DDF ~~ ~d
LIQUID SAMPLE COUNT RATE (Rs) 37.20 SR-90 EFFICIENCY FACTO (Cl) 0.4180

IN± A CRITICAL LEVEL (Lc) 1.20 -90 EFFICIENCY FACTOR (C2) 0.4660
T3SEPARATION TIME (ST)N/A 4:Rmax N/A

.e >SEPARATION DATE (SD) % 1/28/95 DETECTION LIMIT (Ld) 2.50
Y~wjv27%11 TIME OF COUNT (TOC 124 Sr-89/90 CONOiCl 3.9523E+01

A....%DATE OF COUNT DOCI . 1/2/.

. M0,1 i Sample Count Rate (Rs) (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
..i . Sr-8990 CONC In pCi/mL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0

RS'DF*DDF/((CI+C2*(1-e to the power of ((-natural log 2)64.2*DT)))*SS*REC*2220000)
S11:00 NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carier Recovery ((W2-W1) /(CVA* 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

vRESULTSv DETECTION
Sr-89190 CONCENTRATION = 3.95E-02 pCi/mL LEVEL

RELATIVE COUNTING ERROR = 11.2% 2,66E-03

PERCENT CARRIER RECOVERY = 93.4% | pCi/mL

Data Entr b: MC BIERMAN Date: 30-Jan-95
roved by: SL FITZGERALD Date: I/o:z/r~

Form WB Rev. 2.1 220-10n_WB Page 1 of 
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WH-SD.WM..DP1 RVILA-220-101 D-1 Sr-89190: LA-220-101 D-1 102 E- 104 (D-) -103, RDEV1
T DETECTOR NUMBER 2 CARRIER ADDED in mL AMDUPLICATE TOTALCOUNTS C .' GARO IGHT 2V % ;d- 7 GR OSS WEIGHT (W2) - 719COUNT TIME in MINUTES (CT) 10 TARE WEIGHT 1 IBACKGROUND in c m1KG ...... NET.WEIGHT 0.037

SAMPLE VOLUME in mL BS D .0
.DLUTION FACTOR .F .. .

DIGEST DILUTIONFACTOR D / 1
LIQUI SAMPLE COUT RATE Rs) 33.70 SR-90 EFFICIENCY FACTO (Cl 0.4180

4 W CRTIA LE M LC 1.20 Y-90 EFFICIENCY FACTOR (C2 04660EAA.o TIME S S 4 Rmax
SEPARATION DATE SD O DETECTION LIMIT N/AWB2781 TIME OF COUNT OC .-11, j Sr 3.7002E.51

kDATE OF COUNT D

Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (8KG)
Sr-9/90 CONC in pCi/mL Replace RS with RMAX if RS<=Lc and RS>=o or Replace RS with Lc if RS<ORS*DF*DDF/((C1+C2'(1-e to the power of ((-natural log 2 )I64 .2*DT)))*SS*REC*2220000)

11NE. 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA * 0.1000))Relative Counting Error = The Square Root of ((TC + BKG CT) / (TC.- BKG * CT)*1 .96)Percent Carrier Recovery = (Net Weight / Expected weight) 100NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100

R ES L.TS v C N E N T AT-N-=D ETEC TIO NSr-89 CONCENTRATION 3.70E-02 pCi/mL LEVEL
IRELATIVE COUNTING ERROR 11.9% 

2.75E-03
pCiImL1PERCENT CARRIER RECOVERY = 90.3%

Data Entr; 
30-Jan-95[ proved by: SL. FITZGERALD z MZDate: /o 1Form WB Rev. 2.1 220-10n_WB Page 1 of 
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WESTINGHOUSE HANFORD COMPAgnIOS
222-S LABORATORY

RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET
STRONTIUM-LIQUIDS ERR

TEST CODE: §SRSO-o1SAPEOIT
INSTRUMENT: WB27811 SAMPLE PREN: "

ANALYST: RAG SAMPLE PREP: 0BATCH ID: o
ANALYSISDATE: January 30, 1995

UNITS: I/mL

STANDARD TYPE SAMPLE NO. ANALYTE RESULT#1 DUPLICATE AVERAGE RPD% % REC DETLIM %CTER

SAPES ST4 sr-s . 6.10E-02 6.07E-02 6.59E5-02 18.3%2.E-3 8%SAMPLE 2 NI NI.A. 2.62E-03 9.4%
STANDARD EN

NARRATIVE: Anal st Comments:

Chemist Camments

DETECTION LIMITS ARE ADJUSTED FOR DIFFERENT SAMPLE SIZES.RESULTS FOR STANDARDS ARE IN pCUmL

Iton 2a 011301

Revision 2.1



LAB LEADER INFO:
Method: LA-220-101(D-1
Test Code QSRQ0M4
Matrix: LQuib
Work List# 471
Batch #
Prepared By: MCplEmANt
Date Complete: 40I/0I5
Time Complete: 1OQ
Chemist: ILEfTZGERALb
Analyst: RG
Analysis Date: 01(28195
DatectorNumber: 12
InstrumentCod.: WB27811
Remin:
Sample Prep:
Sample Point
Book Number

Sample Type Sample#
STANDARD
BLANK
SAMPLE I 195T4
DUPLICATE I t95T4
SAMPLE 2
DUPLICATE 2
ST-END

-

ILiquids Standard Run

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND in cpmo
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATIONTIME
SEPARATION DATE
TIMEOFCOUNT -
DATE OF COUNT
CARRIER ADDED in ML
GROSSWEIGHT
TAREWEIGHT
STANDARDVALUE

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL -
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTIONLIMIT
Sr-89/S CONC in pCifmL
Relative Counting Error
Percent Carrier Recovery

I ILianids Blank Run

.4 4

44 .

<4

44

Li ilds Sam Ie Run

INPUT
TOTALCOUNTS
COUNT TIME in MINUTES
BACKGROUND in cpm
SAMPLE VOLUME in nl
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATION TIME
SEPARATION DATE
TIMEOFCOUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSSWEIGHT
TAREWEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-S9/90 CONC In pCgmL
Relative Counting Error
Percent Carrier Recovery

101

041 XK2>
01/28/95
l3:20 " -

01(28/95
142>

r 0557
17.657'M A',

5.61E01 '
1.20E+00
0.0907
9.08
0A2
OA7

WA-
2.50
6.102-02
8.8%
90.7%

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND In pm
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATIONTIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSS WEIGHT
TARE WEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/90 CONC in pCi/mL
Relative Counting Error
Percent Carrier Recovery

Iquids Duplicate Run

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUNDinopiM
SAMPLE VOLUME In mL
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED In mL
GROSSWEIGHT
TAREWEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFIIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-S9/9 CONC in pC/mL
Relative Counting Eror
Percent Carder Recovery

TECH INFO:
I ILiouids Sample Run 2

4 "-44

A 44-4-4

"" "#*'

'~

>4 4""

4.44 4.4

543_-
lO t
,101

04:35:
U1/28/\95

01/23/95Th

7.0019 --

5.03E+01
1.20E+00
0.0979
8.92
0A2
OAT

N/A
2.50
5.072-02
9A%
97.-%

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND in opm
SAMPLE VOLUME In m
DILUTION FACTOR
DIGEST DILUTIONFACTOR
SEPARATION TiME
SEPARATION DATE
TIME OF COUNT
DATE OFCOUNT
CARRIER ADDED In nt.
GROSS WEIGHT
TAREWEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/90 CONC in PCI/mL
Relative Counting Error
Percent Carrier Recovery

I Liciuids Duplicate Run 2

*'

~t'4 ~§*~,~
>t~.4tsr

44)4
-44.444

444444..,

I ILiauids Standard End

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND in cpm
SAMPLE VOLUME In mL
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATIONTIME
SEPARATION DATE
TIME OF COUNT
DATEOFCOUNT
CARRIER ADDED in mL
GROSSWEIGHT
TAREWEIGHT
STANDARD VALUE

RESULT
SAMPLE COUNT RATE
CRITICALLEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-SO/DO CONC In pCI/nmL
Relative Counting Error
Percent Carrier Recovery

1:

4444-4

4 4

.
4
Z4 -4:4

"-.4

4 4
.4.44~>~~>..4:4.

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND In cpm
SAMPLE VOLUME In mL
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATIONTIME
SEPARATION DATE
TIMEOFCOUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSSWEIGHT
TAREWEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-8/DO CONC in ptsr/L
Relative Couting Error
Percent Carrier Recovery

Fornm Corpleted By: MC BIERMAN SIgnature: Date: 30-Jan-95
hemlstApproVal: SL FITZGERALD - Signature: Date: /b

Revision 2.1
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WHO-SD-WM-DP-103, REV. 1LA-220-101/D- Sr-89/90: LA-220-101 (D-1 102 E-2 104 D-1- %%&reSAMPLE
SAMPLE TOTAL COUNTS C m GROSS HT

- COUNT TIME in MINUTES (CT) 1V TARE WEIGHT 2 RS 8 05
ACKGROUND in c m BKG

PLEVOLUME in mL SS 4 DETATIME HOURS ----R - LUTIONFACTOR DF DE<R'DQI
GEST DILUTION FACTOR DDF -

LIQUID SAMPLE COUNT RATE (Rs) 56.10 EFFICIENCY FACTOR (C) 0.4180
KCRITICAL LEVEL L 1.20 SO EFFICIENCY FACTOR 02 0.4807 I S 5 4 ~ I t S PA R A T IO N T IM E S T m ax NC2

e ME P A R C O N D A T E S % D E T E C T IO N LIM IT Ld 2.50
1 DATE OF COUNT DOC ) O1 9

M Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)
r CON in pCImL Replace RS with RMAX If RS<=Lc and RS>=o or Replace RS with Lc if RS<ORS'DF*DDF((cl +C2r(1e to the Pow of ((-natural log 2 )/64.2rDT)))'ss*RECS2nYJ000).......... t~ NOTE: 64.2 = Half Life for Y-S0 and Rec. = Fractional Carrier Recovery ((W2-W1) / (OVA 60.1000))Relative Counting Error = The Square Root of ((Tc + 6KG CT) / (TA - .KG * Cl1).96)

Percent Carrier Recovery = (Net Weight / Expected weight) 100NOTE: Expected weight = OVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.Delta Time (hours) = ((DOC - SO) * 24) + (TOC - ST) / 100v C IT. . V

Sr-89/§0 CONCENTRATION = 6.1OE-02 pC/mL

RELATIVE C T E = ......... A8.8%

PERCENTCARiE E R = .......90.7%

DETECTION
LEVEL

2.72E-03
ViCVmL

Data Entry by: MC BIERMAN
Aproved b: _SL FITZGERALD Date: -an-95
Form WB Rev.2.1 -- Date: //

Page l ol F
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LA-220-101 / D-1 Sr-89/90: LA-220-101 D-1 102 -20 -) REV DUPLICATE
DUPLICATE TOTAL COUNTS C GROSS WEGHT in

COUNT TIME in MINUTES (CT) TARE WEIGHT471l BACKGROUND Inc m ET WEIGH 00
SAMPLE VOLUME in mL HKG NET WERGH T 0.0979
USR *-01 DILUTION FACTOR -- 8.92

LIQUID SAMPLE COUNT RATE Rs 50.30 SR-90 EFFICIENCY FACTOR (C) 0.4180CRITICAL LEVE.L LC 1.20 -90 EFFICIENCY FACTOR (02 0-_.466DSEPARATION ST 45 Rmax N/ASEPARATION DU T E SD . 24/ DETECTION LIMIT (Ld) 2,50TIME OF COUINT 1C 3 -- Mw CX1NO in PCIlD C r in ,1!8DAt OF COUNT 0 Of/5

Sample Count Rate (Rs) (Total Counts (TC) / Count Time (CT)) - Background in opm (BKG)
SrS/go CONC in pCi/mL Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc If RS<ORSDFDDF/((C.Cr(1- n to the power of ((-natural log 2)264.2*DT)))*SStRECe2rss0o)~~~~ ~NOTE: 6.2 =Half Life for V-SO and Re. = Fractional Carrir Pncaveunr 2 tfA'Atll .. Iyu-v !t~lU AJ

y A jk 0.1000)Relative Counting Error = The Square Root of ((TO + 8KG * CT) / (TO - 9KG * CT)*1.96)Percent Carrier Recovery = (Net Weight I Expected weight) * 100NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002Delta rime (hours) = (DC- QfD) * 24 + TrCr

)et Tie(ors( IO - S T) * 24 +v RESULTS v IMJ-61),
Sr-89/90 CONCENTRATION 5.07E-02 pCI/-IL

IRELATIVE COUNTING ERROR = 9.4%
1PERCENT CARRIER RECOVERY = 97.9%

2702

DETECTION
LEVEL

2.52E-03
pCi/mL

Approved by: SL FITZGERALD Date:

Form WB Rev. 2.1 2 2 -ln_WB Page ofI



WHC-SD-WM-DP-103, REV. I
0411719507.45 LABCORE Data Entry Template

Analyst: s-c . L Instrument: ABOO /____9

Method: LA-220-101 Rev/Mod L -I bZ&76

Worklist Comment: Determine sample size using Ludlum. SLF

for Worklist# 1142

Book#X- /R-

GROUP PROJECT

95000007

95000007

95000007

95000007

95000007

95000007

BY-106

BY-106

BY-106

BY-106

BY-106

BY-106

S TYPE

I STm

1 STD

1 STD

2 BLK-PREP

2 BLNK-PREP

2 BLNK-PREP

3 BLNK/BKG

4 SAMPLE

4 SAMPLE

4 SAMPLE

5 DUP

5 DUP

5 DUP

SAMPLEA

S95T000101

S95TOO0101

S95T000101

S95T0O101

S95TOO0101

S95TOO0101

R A ------- TEST------

9SR90-01

SSR90-01

BSR90-01

2SR90-01

2SR90-01

2SR90-01

GSR90-01

9SR90-01

SSR90-01

OSR90-01

GSR90-01

BSR90-01

2SR90-01

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

MATRIX ACTUAL FOUND

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

N/A

N/A

N/A

DL UNIT

N/A uci/

H/A % Recovery

N/A % Ct. Error

N/A uci/g

M/A % Recovery

N/A % Ct. Error

N/A uCi/g

UCI/g

% Recovery

% Ct. Error

N/A

N/A

N/A

uCi/g

% Recovery

% Ct. Error

Analyst Signature

Final

Date

page for worklist # 1142

Analyst Signature Date

Data Entry Comments:

Units shownfor QC (SPK & SW) may not reflect the actual units. DL Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

2703
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0

TEST CODE: @SR90-01 SAMPLE POINT: 0
INSTRUMENT: WB26870 SAMPLE PREP: 0

ANALYST: SCL BATCH ID: 0
ANALYSIS DATE: April 19, 1995

UNITS:[ pOITT -SAMPLE TYPE SAMPLE NO. |ANALYTE RESULT #1 [ ULCATE IAVERAGE IRPD% % REC DET LlfM I%CT ER
STANDARD* WRKLST 1142 S-0 , 8SSE-04 80.2 3.82ES 2.0%

SML1 5ST101 a-0 78E2 7.43E+02 7.E+2 .34+0 .%

SDUPLICATE1 I 95T1! |sr-90 5.3%mm 2.47E+00| 1.7%
SAMPLE~N/ 2NA.4E00 17

STANDARD END

sTD ID: STD VOL.:-
ISTANDARD G1B52 1.000 --

NARRTIV: Anlvs Coments:

Ceit Comments:

DETECTION LIMITS ARE ADJUSTED FOR DIFFERENT SAMPLE SIZES.
* RESULTS FOR STANDARDS ARE IN pCIlmL

11 A - - -

Signature
Revision 2.1

ERR

-SD-WM-DP-103, REV. 1
WESTINGHOUSE HANFORD COMPANY

222-S LABORATORY WHIG
RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET

STRONTIUM-SOLIDS

Fonm Completed BY: SLH
lChemist APProval: SLF

Signature: X Dat;': 04/19/951
Signature: - D to: 4//
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LAB LEADER INFO:
Method: LA22I-101(0 1)
Test Code gSR110-1
Matrix: SOLD
WorkList# '142
Batch #2
Prepared By: 
Date Complete: S*'% 5
TimeComplete: 0t:OO
Chemist: 8t
Analyst:
Analysis Date: 04/%S/5
Detector Number: 10
Instrument Code: W826870
Rerun:
SamplePrep:
Sample Point:
Book Number. s1f52

Sample Type Sample#
STANDARD WRKLST1142
BLANK Sl5T1i
SAMPLE1 SfT101
DUPLICATE I 95T1o1
SAMPLE2
DUPLICATE 2
ST-END

PT

TECH INFO:
UL uids Standard Run Solid-Blank Run: VSolid-Sample Run 2: olid-Duplicate Run 2:

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND in cpm
SAMPLE VOLUME in ml.
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATIONTIME
SEPARATION DATE
TIMEOFCOUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSSWEIGHT
TARE WEIGHT
STANDARDVALUE

RESULT
SAMPLECOUNTRATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89W/9 CONIC in pCi/nmL
Relative Counting Error
Percent Carrier Recovery

9999 XC
20

110
C'

725

0.45
4.25

04:1

7.765 

2.0%
114.5%

Solid-Sam le Run: I
INPUT

TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND in cpm
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST FACTOR (g/L)
SEPARATION TIME
SEPARATION DATE
TIMEOFCOUNT
DATE OF COUNT
CARRIER ADDED in iL
GROSS WEIGHT
TARE WEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/90 CONC in pCI/g
Relative Counting Error
Percent Carrer Recovery

13647
10 '

1.35E0

0A1

N1

04(18/95

426l

04(18/95>

7.8302s

1.35E+03
2.09E+00
0.0334
7.95
0A1
0.45

NlA
4.28
7*3 E+02
1.7%
93A4% -

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND In cpm
SAMPLE VOLUME in mL
DILUTIONFACTOR
DIGEST FACTOR (g/L)
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIERADDEDInmL
GROSS WEIGHT
TARE WEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr--89/S CONC in pCi/g
Relative Counting Error
Percent Canrer Recovery

0.4

10

1410 0

GA

3.25
4.26

< 1.90E+00

93.0%

olid.-Du licate Run:

INPUT
TOTAL COUNTS
COUNT-TIME in MINUTES
BACKGROUND in cpm
SAMPLE VOLUME In nL
DILUTIONFACTOR
DIGEST FACTOR(gL)
SEPARATION TiME
SEPARATION DATE
TME OF COUNT
DATE OF COUNT
CARRIER ADDED in iL
GROSS WEIGHT
TARE WEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-a/90 CONC In pCg -

Relative Counting Error
Percent Carer Recovery

13178 3,$
10
12

1.03
14:10

101 2+00

0.0935
842
0.41
045

N/A
4.26

.43 E+02
1.7% -

93.5%

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND in opm
SAMPLE VOLUME in mtL

ILUTIONFACTOR
DIGEST FACTOR (g/L)
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSSWEIGHT
TAREWEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-S9/90 CONC In pCI/g
Relative Counting Error
Percent Carrier Recovery

-

Li ulds Standard End

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND in opm
SAMPLE VOLUME in ml
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATION TIME
SEPARATION DATE
TIMEOFCOUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSSWEIGHT
TAREWEIGHT
STANDARDVALUE

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTIONLIMIT
Sr-8/90 CONIC In pCi/mL
Relative Counting Error
Percent Carrier Recovery

- -

}'

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND In cpm
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST FACTOR (g/L)
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED In mL
GROSS WEIGHT
TAREWEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-89/O CONC in pCi/g
Relative Counting Error
Percent Carder Recovery

wX '2-

I

z

-0

-A

Form Completed BY: SLH Signature: Date: 19-A r-95
Chemist proval: SLF Signature: -ate: !/1 /

Revision 2.1



Sr-89/90: LA-220-101 (D-11, 102 (E-31 104 (D-1 I LIQUIDS WHO-SD-WM-DP- 03, REV. 1
g-R~

DETECTOR NUMBER ll 10|OCARRIER ADDED in mL (CVA 1.00
STANDARD TOTAL COUNTS (TC) GROSS WEIGHT (W2) 7765

NOk W W COUNT TIME in MINUTES (CT) 0 16 TARE WEIGHT (W1) 7,6_2_
12 BACKGROUND incpm (BKG) 12NET WEIGHT (W3) 0.1145

SAMPLE VOLUME in mL (SS) ' ,0fl DELTA TIME (HOURS) (DT) 725
OT tM, DILUTION FACTOR N(DF). .N

Maf0 OJGEST DILUTION FACTOR DDF MIO. 1..101%
LIQUID SAMPLE COUNT RATE (Rs) 987.90 SR-90 EFFICIENCY FACTO (C1) 0.4051

C mlt CRITICAL LEVEL (1-6 . 209 Y-90 EFFICIENCY FACTOR (C2) 0.4503
tAWRKLsT142.2: SEPARATION TIME .(ST) 14 :1 Rmax N/A

Xshmentode SEPARATION DATE (SDJ &4/11/95 DETECTION LIMIT (Ld) 4.26
WB2 O TIME OF COUNT (TOC) 21 25 Sr-89/90 CONC. in IJC~L 88529E01

ADATE OF COUNT (DOC) A 418j95

'C' Ctt 09L~N~C
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF RS<0
RS'DF*DDF1000/((C1 +C2'(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
NOTE: 64.2 =Half Life for Y-90 and Rec. = Fractional Carder Recovery ((W2-W1) ((CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100

vRESULTSv
Sr-89190 CONCENTRATION = 8.85E-04 pC/mL

RELATIVE COUNTING ERROR = 2.0%

PERCENT CARRIER RECOVERY = 114.5%

2Y06

DETECTION
LEVEL

3.82E-06
pCi/L

Data Entrb. :SLH Date: 19-Apr-95
Approvedby: SLF Date: / /s-
Form WB Rev. 2.1 220-10n WB



WHC-SD-WM-DP-103, REV. 1
LA-220-101 / D- Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)

D' nETECTOR NUMBER 1f CARRIER ADDED in mL GVA , 1
BLANK TOTAL COUNTS (TC) 13t GROSS WEIGHT (W2) 7__ 5_4

/ COUNT TIME in MLNUTES (CT) 10 ARE WEIGHT (WI)
1142 BACKGROUND in cpm (BKG) 12 NET WEIGHT _ (W3_ 0.0930

S SAMPLE VOLUME in mL (SS) K.1C DELTA TIME HOURS (DT 7.67
(ra R90-0 DILUTION FACTOR (DF) 11 : '.

M IGEST FACTOR (g/L) DDF
SOLID SAMPLE COUNT RATE (Rs) 1.10 SR-90 EFFICIENCY FACTOR (C1) 0.4051

& CRITICAL LEVEL (Lc) 2.09 Y-90 EFFICIENCY FACTOR (C2) 0.4503
SY5T1VI :5T SEPARATION TIME (ST) K i:1I Rmax

norp nW SEPARATION DATE ISD) ' .K 4/1./95 DETECTION LIMIT (Ld) 42
WBZB70 ITIME OF COUNT (TOO) [Sr-B9IU CONO in u <: 1.8985E+00|

AnKv DATE OF COUNT (DOC) 11 4fl/95j

Sample Count Rate (Rs) =(Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
4 5 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with

RS*1000*DF/((C1+C2*(1- e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
0E C <NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-Wl) / (CVA *0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

v RESULTS v DETECTION
Sr-89/90 CONCENTRATION = < 1.90E+00 pCI/g LEVEL

LESS THAN Value was Determined from Rmax.
IRELATIVE COUNTING ERROR 282.3% 2,49E+00

hO hg
PERCENT CARRIER RECOVERY = 93.0%

DatEnr b: SLH Date: 19-Apr-99
rovedby: SLF Date: 4 [

Form WB Rev. 2.1 220-10n_WB Page 1 of 1
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WHC-SD-WM-DP-103, REV. I
LA-220-101 D-1 Sr-89/90: LA-220-101 (D-1), 102 E-3),104 D-1 SAMPLE

.T~gi .ARE ADE in mL ETCONME (CVA ;t1%h1000
SAMPLE TOTAL COUNTS (TC) 1347 GROSS WEIGHT (W2) 71.2

S jCOUNT TIME in MINUTES (CT) 1v TARE WEIGHT (W1) 7.m10a
1142 BACKGROUND in opm (BKG)'12 NET WEIGHT ( _W3) __ 934

SAMPLE VOLUME in mL 0.(SS) :1dD DELTA TIME (HOURS , 795
SR90 1 DILUTION FACTOR DF 1t 401 -M

W \ DIGEST FACTOR (g/L) DOF 1 9N

SOLID SAMPLE COUNT RATE (Rs) 1352.70 SR-90 EFFICIENCY FACTOR (C1) 0.4051
zmre CRITICAL LEVEL (Lo) 2.09 Y-90 EFFICIENCY FACTOR I(C2) 0.4503

395T 01 :1 SEPARATION TIME ST 14.14:1Rmax N/A
SEPARATION DATE (SD) s 4/195 DETECTIONLIMIT (Ld) 4.261

W26870* ' TIME OF COUNT (TOO) 2 :t4Q/ Sr-89/OCNN in pi/g /.2/ -+02
DATE OF COUNT (Doe) 41895.

Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)
s4)49/9 ' Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace kS with Lc if RS<O

RS*1000*DFI((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
CO -ttNNOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA t* 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG *CT) I (TC - BKG * CT)*1 .96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002,
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

v RESULTS v DETECTION
Sr-89/90 CONCENTRATION 783E+02 pCi/g LEVEL

RELATIVE COUNTING ERROR = 1.7% 2.47E+00

PERCENT CARRIER RECOVERY = 93.4% pCl/g

Data Enty b: SLH Date: 19-A r-95
roved by: SLF Date: // ) X-

Form WB Rev. 2.1 220-1n..WB Page 1 of 1
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WHC-SD-WM-DP-103, REV. I
LA-220401 I D- Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104-1 DUPLCATEwET B --~ CARRIER ADDED in mL- -W/ ' O_00_DUPLICATE TOTAL COUNTS (TO) : V 1317 V GROSS WEIGHT (W2) 7.:595

W [COUNT TIME in MINUTES (CT) .1tj TARE WEIGHT (WI) T.6_6_
N142 : BACKGROUND in cpm (BKG) 12 NET WEIGHT (W3) 0.0935
.. . SAMPLE VOLUME in mL .(8) 1 .DELTA TIME HOURS APD)
SR e DILUTION FACTOR (DF) 41

r DIGEST FACTOR (g/L) DDF 1.:269h.

SOLID SAMPLE COUNT RATE (Rs) 1305.60 SR-90 EFFICIENCY FACTOR (C)L 0.4051
ffmlk CRITICAL LEVEL (Lc) 2.09 Y-90 EFFICIENCY FACTOR (C2) 0.450311

n95T1;>'SEPARATION TIME .JiD 14:0 Rmax _| N/A
..... : SEPARATION DATE L(SDi 48 DETECTION LIMITd

WBM2SO8 : TIME OF COUNT (TOC)G : r-89190
DATE OF COUNT (DOC) 04/18/95

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in opm (BKG)
4 Sr-89190 CONC-in PCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Le if RS<O
N0; RS*1 000*DF/((C1 +C2*(1 -e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
09' 0i NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) I (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * I00
NOTE: Expected weight = CVA * 0.1
Detecton Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC -ST) / 100

v RESULTS v DETECTION
Sr-89/90 CONCENTRATION = 7.43E+02 pCi/g . LEVEL

RELATIVE COUNTING ERROR = 1.7% 2.43E+00

PERCENT CARRIER RECOVERY = 93.5% ___/g

Data En b: SLH A-- Date: 19-A r-95
Aprovedb: SLF Date: 4/q 715
Form WB Rev. 2.1 220-1On-WB r Page 1 of 1
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01131/9614:10 WHC-SD-WM-DP-103, REV. I Page:

A-0004-1 LABCORE Data Entry Template for Worklist# 5348

Analyst: Instrument: ABCO Book# 9666(

Method: LA-220-101 Rev/Mod

Worklist Comment: SR90 DETERMINE SS USING LUDLUM. NEW

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK-PREP

3 BLNK/BKG

4 SAMPLE

5 DUP

6 SAMPLE

7 DUP

8 SAMPLE

9 DUP

10 SAMPLE

11 DUP

@SR90-01 SOLID

@SR90-01 SOLID

@SR90-01 SOLID

S95T004179 0 Z @SR90-01 SOLID 95000229
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

BY-106

S95T004179 0 Z @SR90-01 SOLID

S95T004180 0 Z @SR90-01 SOLID 95000229
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

BY-106

S95T004180 0 Z @SR90-01 SOLID

S95T004181 0 Z @SR90-01 SOLID
Analytes Requested: SR90-01 , SR90-01C,

S95T004181 0 Z @SR90-01 SOLID

95000229 BY-106
SR90-01E

S95T004182 0 Z @SR90-01 SOLID 95000229
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

BY-10G

S95T004182 0 Z @SR90-01 SOLID

Analyst Signature Date

Final page for worklist # 5348

Analyst Signature

.1. t 4- '

Data Entry Comments: SC)

S = Worklist Slot Number, R = Replicate Numbr, A= Aliquot Cfde.
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worklistdata Version 0. 005/16/95 Page:.
02/02/96 13:06 WHC-SD-WM-DP-1 03, REV. 1

LABCORE Completed Worklist Report for Worklist# 5348

Analyst: rag Instrument: AB10 Book#

Method: Rev/Mod

Worklist Comment: SR90 DETERMINE SS USING LUDLUM. NEW

Seq Type Sample# it A Test Matrix Actual Found DL or Yield Unit

1.5TTDo 0 510-01 fl SOLID 1,224-03 1.Z7E.. 102.42h % Recbvfly
0 @SR90-01 SR90-01C SOLID 100 8.35E+01

0 *R900iBR9O-01E I .LT......... , . 3+00
REP 0 0SR90-01 SR90-01 SOLID 1 1.103-2 1.0

REP .O *$100-0Z.$O A 91C SOLID 100 7.73+01

REP 0 @SR90-01 SR90-01E SOLID 1.00 6.81E+01

i o O4SR9O0-l1 *390-01, $LID . 1 1.48h+00

S95T004179 0 Z OSR90-01 BR90-01 SOLID . /A 9.41E-01 9.63
S9ST004179 0 z flR9O-O1Sa90 0ZC SOLID /AL 7.82R+01 2.00
S95T004179 0 Z 0SR90-01 SR90-01H SOLID N/A 3.343+00

S9SYOO4179.aZ,, Os 90.-.0iR 0-ga SOLID 9.413-1 9.81-1
895T004179 0 Z @SR90-01 SR90-01C SOLID 100 8.26H+01

O957004, Z WE2RiO-01 SRO- 0 1E SOLID 1.0 3.1E+D0

83.500 % Recovery

68100 % Ct. rror
000-002 uCi/g

79.70 t Roovery
68.100 % Ct. Error

1.420 aai/g
00-003 uCi/g
0a-O0t % Recovazy
0.000 % Ct. Error

4.160 RePD
82.600 % Recovery

3.190 %VCt,..flror

1 STD
1 STD
2 BLNK-P
2 fLW-P

2 BLUS-P
3 BLNK/B
4 SAMPLE

4 SAMPLE
4 SAMPLE

5 Din

S POP

5 PUP

6 SAMPLE

6 SAMPLE

6 SAMPLE

7 PUP

7 lPOP

7 DUP

8 SAMPLE

8 SAMPLE
8 SAMPLE
9DP PU
9 POP
9 DUP

LO SAMPLE

LO SAMPLE

LO SAMPLE

L1 lUP,

L DP

Li PUP

Aii y s Signature Date

Reviewer Sifnature

Analyst Signature

7/' /9 4
Date

Units shown for QC (BLK/BKG) may not reflect the actual units.

2711

S95T004180 0 Z @SR90-01 SR90-01 SOLID N/A 8.08E+00.7.840e-003 uCifg
$95TO04180 0.2 @s90d0isftaO$1i sor2 f /A 9.445+01 Z.0C09-0 %SOIcov0Ry

S95T004180 0 Z @590-01 SR90-01E SOLID N/A 1.013+00 0.000 % Ct. Error

595r004190 0 2 .4590-01 3390-01 SOLID 8.083+0 6 313+0 24,600 RPD
595004180 0 @SR90-01 SR90-01C SOLID 100 8.60E+01 86.000 % Recovery
S95700 180 0 2 0s190-01 SR90-033 SOLID .Qo .1,0+00 1.480 % Ct. Error
S95T004181 0 Z @SR90-01 SR90-01 SOLID N/A 6.02E+00 9.100-003 uCi/g
6957004101 ,0 4 0St0-0I sR90 SOLID /A 7.743+01 1.40d.-0d4 :ecovery
S95T004181 0 Z SR90-01 SR90-OlE SOLID N/A 1.26+00 0.000 % Ct. Error
S95004181 P Z OSR90-01 Sk6o.1 SOLID .6.029+0 3.91F+0 1.8401RPh
895T004181 0 Z @SR90-01 SR90-01C SOLID 100 8.823+01 88.200 % Recovery
S$5T004183> 0$ 0SA90401XR9Q-01B SOLID 1.00 1.183+00 1,180 % Ct. EFror
S95T004182 0 Z @SR90-01 SH90-01 SOLID N/A 7.52E+00 9.110e-003 uCi/g
59S0d4152 0 Z *SR9D-01 bRa6-o1d..oLID .LA B.24H+dl t.fl0e-004 % tonovory

S95T004182 0 2 0SR90-01 SR90-01E SOLID N/A 1.123+00 0.000 % Ct. Error
S95T004182 0 2 tSR90-O1 Sk90;0i SOLID 7.$29+0 7.395+O 1.74 RPD
S95T004182 0 2 @SR90-01 SR90-01C SOLID 100 7.80E+01 78.000 % Recovery
595T004f82 0 Z ,0 S90"01 R830-018 SOLID 1.00 1.153+00 1.150 % Ct, Error

Final page for worklist# 5348

Date



worklistdata Version 0.0 05/16/95
02/02/96 13:06

WHO-SD-WM-DP-103, REV. 1
Page:, 2

LABCORE Completed Worklist Report for Worklist# 5348
Seq Type Sampie# X A 'Test Matrix Actual Found L or Yield Unit

Units shown for QC (BLK/BKG) may riot -eflect the actual units.
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WORKBOOK PAGE: STD1
Sr-89/90 : LA-220-101 (D-),102 (E-3),104

WHC-SD-WM-DP-103, REV. 1
(D-1) LIQUIDS STANDARD

Typ DETECTOR NUMBER 10 CARRIER ADDED In mL (CVA)
STD TOTAL COUNTS (T) 10407 GROSS WEIGHT (W2) 7.2674

WokLs COUNT TIME In MINUTES (CT) 1IN AEWlGTW1) 7. u,- 183 9
5348 BACKGROUND In cpm (BKG) * .0 NET WEIGHT (W3) 0.0835

testC d& SAMPLE VOLUME In mL (SS) ":1 000 DELTA TIME 1HOURS) (DT) 8.75
QSR90-01 DILUTION FACTOR (DF)

Ma Rix DIGEST DILUTION FACTOR DDF 1
LIQUID SAMPLE COUNT RATE (Rs) 1051.70 SR-90 EFFICIENCY FACTO (Cl) 0.4051

'fgtNUMbEr CRITICAL LEVEL (Lc) 1.81 Y-90 EFFICIENCY FACTOR (C2) 0.4503
96000890 TIME OF SEPARATION (ST) 0-:20 Rmax NIA

'tr DATE OF SEPARATION (SD) 02101196 DETECTION UMIT _Ld) 3.71
0 TIME OF COUNT (TOC) 10:05 Sr-89190 CONC. In uCIIL 1.2730E+00

ASWaInpPJ'p DATE OF COUNT (DOC) 'V02/0h196
NIA STANDARD BOOK # 9B54

mpSTANDARD VALUE In pCImL 1.2353E-03
t ~wL5338S4?

>WB 26 870> Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
p Sr-89/90 CONC In pCVmL REPLACE RS WITH RMAX IF RSc-LcAND RS>-0 OR REPLACE RS WITH Lc IF RS<O
M C B RS*DF*DDF*1000((CI+C2*(1-e to the power of ((-natural log 2)M64.2*DT)))*SS*REC*2220000)

- NOTE: 64.2 = Half Ufe for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA *0.1000))
SLF: Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

AOIR~ Percent Carrier Recovery = (Net Weight / Expected weight) * 100
RA G t NOTE: Expected weight = CVA * 0.1

eQc&nip e Detection Levels and Less Than Vplues are determined from Procedure LA-508-002.
c0 2102/9BU6 Delta Time (hours) = ((DOC - SD)* 24) + (TOC- ST)/ 100

A to DETECTION
2SL 02101I986 Sr-89190 CONCENTRATION 1.27E03 uCIlmL LEVEL

5Analysis Tftmo&
01:20 AM. RELATIVE COUNTING ERROR 1.9% 4.49E-06

__mle Pon_ ~pCIIL
BY-1i6 PERCENT CARRIER RECOVERY 83.5%

Analyst: RAG Date: 02-Feb-96

Signature of Chemist: SLF Date: z /
STANDARD.WB1 REV 1.2 220IONML

2713

I:\22010N\OUT\SR5348.WB1
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WORKBOOK PAGE: BLANK2
LA-220-101 I D-1 Sr-89190 : LA-220-101

WHC-SD-WM-DP-103, REV. 1
(D-1), 102 (E-3), 104(0-1) BLNK-PREP

N p DETECTOR NUMBER 10 CARRIER ADDED In mL (CVA) 1.00
BLNK-PREP OTAL COUNTS JC) P taS GROSS WE(GHT (W2) 7.27jQ

W U&4 9 COUNT TIME In MINUTES JCT - 10 TARE WEIGHT (W1) 7.1913
5348 BACKGROUND In cpm (BKG) 9.t NET WEIGHT (W3) 0.0797

zTd CWde SAMPLE VOLUME In mL (SS) 0.25b DELTA TIME (HOURST 9.5
SR90-01 DILUTION FACTOR (DF) 1______:__
NMI : DIGEST FACTOR (gL) 0 IL 1.9692
SOLID SAMPLE COUNT RATE (R3) 4.30 SR-90 EFFICIENCY FACTOR (C1) 0.4051

7FRWNube CRITICAL LEVEL (Le) 1.81 Y-90 EFFICIENCY FACTOR (C2) 0.4503
96000890 TIME OF SEPARATION (ST) f1:20 Rmax NIA

1 er0; DATE OF SEPARATION (SD) t 2OS0I9B DETECTION UMIT (Ld) 3.71
0 TIME OF COUNT (TOC) 10:53 Sr-89190 CONC In pCl~g 1.0989E-02

77pr ro DATE OF COUNT (DOC) S2I01i96
NIA

ntod e bt .dN Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)
W 6 T 877 6 S r-89/90 CONC in pC Wg Replace RS with RMAX If RSc" Lnd RS>sO or Replace ReS ith Lc If RSO

Prp Srdy RrSI000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT))rSS*DDF*REC2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) I (CVA 0.1000))

t R elative Counting Error = The Square Root of ((TC + BKG * CT) i (TC - BKG * CT)1 .96)
SPercent Carrier Recovery = (Net Weight/ Expected weight) * 100

00Anast NOTE: Expected weight = OVA 0.1
%,RAG Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) 1 100
0210 219$ 6i

Ana__________ DETECTION
02101/96 Sr-89190 CONCENTRATION 1.10E-02 pCI/p LEVEL

01:20 AM RELATIVE COUNTING ERROR 68.1% 9.47E.03
SmW pFe Pon pCilg
,r BY-106 PERCENT CARRIER RECOVERY 79.7%

Anal st: RAG Date: 02-Feb-96

SI nature of Chemist: SLF Date: 2 9 / J
BLANK.WB1 REV 1.2 220IONML
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WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: SAM4
LA-220-101 I D- Sr-89190: LA-220-101 (D-4), 102 (E-3), 104 (D-I)

i Typ 4 |DETECTOR NUMBER 10 CARRIER ADDED In mL CA).O00
SAMPLE TOTAL COUNTS (TC) G ROSS WEIGHT (W2) .3003
~iWdrkLst 4iCOUNT TIME In MINUTES 7CT 177770 TARE WEIGHT (W1) K itLS2

5348 BACKGROUND In cpm (BKG) 9 O NET WEIGHT (W3) 0.0782
TetCbd& M..SAMPLE VOLUME In mL (SS) SA 050 DELTA TIME HOURSD 9.75

SR90-01 DILUTION FACTOR (DF 5
,V, 61 X0 DIGEST FACTOR (91L) (D gfl 1.9692
SOLID SAMPLE COUNT RATE (Rs) 301.90 SR-90 EFFICIENCY FACTOR (C1) 0.4051

0jtcjN. h NmO CRITICAL LEVEL (Lc) 1.81 Y-90 EFFICIENCY FACTOR (C2) 0.4503
96000890 TIME OF SEPARATION (VT) t :20 Rmax NIA

M R: DATE OF SEPARATION (SD) 02101198 DETECTION LIMIT (Ld) 3.71
0 TIME OF COUNT (TOC) L1 1:O Sr-89I90 CONC In pCIlp 9.4080E-1

mp j4p DATE OF COUNT (DOC) >$0201116
FUS-ZROI

S95T0041 79
Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)

't: W28v"2 Sr-89/90 CONG in pCi/g ReplaRS withRMAXWIfRSsLcsand RS>-O or Replace RS'with LeifRS<0
Pre ed y R S*100O*DFI((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

MCB NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA* 0.1000))
C lemist su Relative Counting Error = The Square Root of ((TC + BKG * CT) I (TC - BKG * CT)*1.96)

S SLF Percent Carrier Recovery= (Net Weight / Expected weight) * 100
A MONO st NOTE: Expected weight = CVA * 0.1

R AG§', Detection Levels and Less Than Values are determined from Procedure LA-508-002.
-7, t Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

02102/96
A tDETECTION

02/01/96 Sr-89I90 CONCENTRATION 9.41E-01 pCiog LEVEL

1:20 AM |'4 RELATIVE COUNTING ERROR 3.3% 9.63E.03
Rsml ointlfj I PCIfg

5 BY-1OS |'PERCENT CARRIER RECOVERY 78.2%

1Analyst: An RAG Date: 02-Feb-9
1signature of Chemist: , SLF Date: 2/1 /94

SAMPLE.WBI REV 1.2 22OIONML \1

1A\22010N\OUT\SR5348.W1 o
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WHC-SD-WM-DP-1 03, REV. I
WORKBOOK PAGE: DUPE
LA-220-101 / D- Sr-89/90: LA-220-101 (D-1). 102 (E-3), 104 (-1) DUP

DETECTOR NUMBER 10CARRIERADDED In mL CVA) 1.0C

DUP OTAL COUNTS (C) 4039 GROSS WEIGHT 011W) .292
WorkUst COUNT TIME In MINUTES MCT AN0 =ARE WEIGHT (W1)sis 06

5348 BACKGROUND In cpm (BKG) 3 .0 NET WEIGHT JW) 0.0828
Test Cod SAMPLE VOLUME In mL (S) 0256 DELTA TIME HOURS.97

SR90-01 DILUTION FACTOR (DFI 1
SDIGEST FACTOR (gIL) (0 gli 1.947

SOLID SAMPLE COUNT RATE (Rs) 394.90 R-90 EFFICIENCY FACTOR 0(C1) .4051
Bfch "Nimf CRITICAL LEVEL (L) 1.81 -90 EFFICIENCY FACTOR (C2) 0.4503

96000890 TIME OF SEPARATION (ST 41:20 Rmax NIA
Retm DATE OF SEPARATION (SD) 02i61I6 DETECTION LIMIT (Ld 3.71

0 IME OF COUNT (TOC) 1i:1i r-89I90 CONC In uCUa 9.8062E-01
s.AmlePp DATE OF COUNT (DOC) 02119

FUS-ZRO1

S96T004179
s Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)
WB2e870 Sr-89/90 CONC In pCi/g Replace RS with RMAX If RSLc and RS>D or Replace RS with Lc If RS<0

d RS*1000DFI((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
MC8 NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA 0.1000))

7T 7 e7mt Relative Counting Error = The Square Root of ((TO + BKG * CT) / (TC - BKG * CT)*1.96)
SS L F ~ 'Percent Carrier Recovery = (Net Weight I Expected weight) * 100
Anayst :NOTE: Expectedweight=CVA*0.1
RAG~J G Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Dae MRS Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) 1100

An____si___ate DETECTION
021011/96 Sr-89190 CONCENTRATION .11E-Cl pCIg LEVEL

01:20 AM .RELATIVE COUNTING ERROR 3.2% 9.20E-03

BY-1 06 PERCENT CARRIER RECOVERY 82.6%

Analyst: RAG Date: 02-Feb-96

Si nature of Chemist: SLF Date: Z./ /
SAMPLE.WBI REV 1.2 2201oNML (

2716
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WHO-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: SAM8
LA-220-101 / D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) || SAMPLE

Type DETECTOR NUMBER 10 CARRIER ADDED in mL (CVA)]lWM M
SAMPLE TOTAL COUNTS (TC) :dtit4jGROSS WEIGHT (W2) j 720$?
WorkpLWst COUNT TIME In MINUTES (CT) Tj(<?$971TARE WEIGHT tWr) 5

5348 BACKGROUND In cpm (BKG) tft9.0 NET WEIGHT(W3) 0.0774
N Mtt~4&t'> SAMPLE VOLUME In nmL (SS) 6j|',0|fib DELTA TIME (HOURS) (DT) 10.83

@SR90-01 DILUTION FACTOR (OF)1, I | 9 9 2" d f
__________DIGEST FACTOR (giL) (D gIL 2.0852 ,V______________ ____

SOLID SAMPLE COUNT RATE (Rs) 2453.10 SR-90 EFFICIENCY FACTOR (C1) 0.4051
07 i CRITICAL LEVEL (Lc) 1.81 Y-90 EFFICIENCY FACTOR (C2 0.4503

96000890 TIME OF SEPARATION (ST) | t1:25 Rmax NIA
;V ;DATE OF SEPARATION (SD) 'b2/01fl8 DETECTION LIMIT (Ld) 3.71

0 TIME OF COUNT (TOC) I t2:1& Sr-89/90 CONC In pCI/g 6.0215E+00
amplbe Pjes% >" DATE OF COUNT R(DOC) 02/
FUS-ZROi

,nstrueint Cd6 Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCi/g Replace RS with RMAX If RS<=Lc and RS>=0 or Replace RS with Lc if RS<0

~Pxepare 0 RS*1000*DF/((C1 +C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
MCS NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA * 0.1000))'

AChemlhlst Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
t'. t -SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100

Anal s___NOTE: Expected weight = CVA * 0.1
M-0 AG Detection Levels and Less Than Values are determined from Procedure LA-508-002.

t1eCmpete Po Delta Time (hours) = ((DOC - SD) *24) + (TOC - ST) / 100

'An~aysis Oate aDETECTION
onirQ1n6 ||Sr-89/90 CONCENTRATION 6.02E+00 PCI/g LEVEL

52Anaivsis TI'me
0:20AM -|RELATIVE COUNTING ERROR 1.3% 9.10E-03

xSample Point 'i pCI/g
BY-1O ||PERCENT CARRIER RECOVERY 77.4%

Analyst: RAG Date: 02-Feb-96
Signature of Chemist: SLF Date: 2-

SAMPLE.WB1 REV 1.2 220IONML (

122010N\OUT\SR5348.WB1

2Y1?

02/02/96



WHC-SD-WM-DP-1 03, REV. i
WORKBOOK PAGE: DUP9
LA-220-101 / D- Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D1) DUP

DETECTOR NUMBER 10 CARRIER ADDED In mL jCV) t-2000
DUP TOTAL COUNTS (TC) W't*682 GROSS WEIGHT (W2) ____

W .Ls COUNT TIME In MINUTES (CT) WT?18%O TARE WEIGHT (W1) f
5348 BACKGROUND In cpm (BKG) >t4f $O NET WEIGHT (W3) 0.0882

Teslt c6do SAMPLE VOLUME In ML (SS) §%X9O250 DELTA TIME HOURSD 11.83
SR90-01 DILUTION FACTOR (DF) %fl7

_A.WM1Warix DIGEST FACTOR (gIL) (D g/L 2.098
SOLID SAMPLE COUNT RATE (Rs) 2779.20 SR-90 EFFICIENCY FACTOR (C1) 0.4051

'09BAtchi m CRITICAL LEVEL (Lc) 1.81 Y-90 EFFICIENCY FACTOR (C2) 0.4503
96000890 TIME OF SEPARATION J!D 01:26 Rmax NIA

- R&Ct' . DATE OF SEPARATION (SDi 0t2kbzim DETECTION LIMIT (Ld) 3.71
0 TIME OF COUNT (TOC) Th43S:0Sr-89190 CONC In pCitg 6.9054E+00

Vm j DATE OF COUNT (DOC) <%02t01 0
FUS-ZR01

S95T004181
ItrmentiC*dCe Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)

SWB2687 Sr-D/SO CONC in pjClg Replace RS with RMAX I RS<-Lc and RS-O or Roplace RS with Lc if RScO
P....... R*1000*DFI((C1+C2*(1-e to the power of ((-natural log 2)64.2*DT)))*SS*DDF*REC*2220000)
MCB ' NOTE: 64.2 = Half Life forY-90 and Rec. = Fractional Carrier Recovery ((W2-WI) I (CVA * 0.1000))

MU ChEt Relative Counting Error = The Square Root of ((TC + BKG * CT) I (TC - BKG * CT)*1.96)
SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100

Aftn A> NOTE: Expected weight = CVA * 0.1
RAG .,. Detection Levels and Less Than Values are determined from Procedure LA-508-002.

OM Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) 1 100
021021961

7A7 %' 0T 4 DETECTION
MC7< 02101196 ISr-89190 CONCENTRATION 5.91E+00 pClfg LEVEL

01:20 AM RELATIVE COUNTING ERROR 1.2% 7.87E-03
Sam p__e__P__n__ pCIIg

BY-106. PERCENT CARRIER RECOVERY 88.2%

Analyst: ARAG Date: 02-Feb-96
SIgnature of Chemist SLF Date: 2 /7 J

SAMPLE.WBI REV 12 2201ONML 4

I:\22010N\OUTSR5348A.WB1



WORKBOOK PAGE: SAM10
LA-220-101 / D-1

WHC-SD-WM-DP-103, REV. I

Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) SAMPLE
TpDETECTOR NUMBER 10 CARRIER ADDED In mL (CVA) A K.tsd

SAMPLE TOTAL COUNTS ) 4007GROSS WEIGHT (W2)f J 30
Wtrk Lis COUNT TIME In MINUTES (CT) T <1 ARE WEIGHT (7SOOB

5348 BACKGROUND In cpm (BKG) ujj l9 NET WEIGHT (W3) 0.0824
TSAMPLE VOLUME In mL (SS) % f.50 DELTA TIME DT) 12.92

SR9O-01 DILUTION FACTOR (DF) M>?N' I $
MaRM1 DIGEST FACTOR (gaL) (D g/L 1.918
SOLID SAMPLE COUNT RATE (Rs) 3060.70 SR-90 EFFICIENCY FACTOR (C1)1 0.4051

umr |CRITICAL LEVEL (LC) 1.81 Y-90 EFFICIENCY FACTOR JC2 0.4503
96000890 TIME OF SEPARATION J (ST) 0125 Rmax N/A

DATE OF SEPARATION (SD) V2/01&8 DETECTION LIMIT (Ld) 3.71
0 TIME OF COUNT (TOC) S14:2O r-89190 CONC In pCI/p 7.5249E+00

81 m4i r DATE OF COUNT (DOC) >2/61/96
FUS-ZR01

S95T004182
nstrment 4htod . Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)

.WB26870Y PSr-89/90 CONC in pClig Replace RS with RMAX W RScL and RS -0 or Replace RS with LeW RS<0
Pre$jm tBy~ RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

MCB NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA* 0.1000))
Relative Counting Error= The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100
ME= NOTE: Expected weight= CVA * 0.1
:$ R AG <32D etection Levels and Less Than Values are determined from Procedure LA-508-002.

e Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
02102/96

A DETECTION
02101196 Sr-89/90 CONCENTRATION 7.52E+00 pCIp LEVEL

01:20 AM RELATIVE COUNTING ERROR 1.1% 9.11E-03

BY-106, PERCENT CARRIER RECOVERY 82.4%

Analyst: RAG Date: 02-Feb-96
SIgnature of Chemist: SLF Date: &/7/96

SAMPLEWB1 REV 1.2 22O1ONML 1

2Y19

1\2201 N\OUT\SR5348.WB1



WORKBOOK PAGE: IUP11
LA-220-101 / D-1

WHC-SD-WM-DP-1 03, REV. I
Sr-89190: LA-220-101 (D-). 102 (E-3), 104 (D-)

T DETECTORNUMBER 10 CARRIER ADDED In mL (CVA) s' 1.00
DUP OTAL COUNTS ITC) 291 4 GROSS WEIGHT (W2) 7. ±,288

1.Work ht COUNT TIME In MINUTES (CT) 10 TARE WEIGHT (W1) 7.22B
5348 BACKGROUND In cpm (BKG) 7i .0 NET WEIGHT (W3) 0.0780

TetC e SAMPLE VOLUME In mL (SS) 250 DELTA TIME U 14.17

(@SR9O-01 DILUTION FACTOR (DF) i 1 K M i k
~ Y~'~.DIGEST FACTOR (gIL) (lL 1.9381M

SOLID AMPLE COUNT RATE (Rs) 2905.80 SR-90 EFFICIENCY FACTOR JC) 0.4051
Btch mb CRITICAL LEVEL (Lc) 1.81 Y-90 EFFICIENCY FACTOR (C2) 0.4503

96000890 TIME OF SEPARATION (STJ Mg :2ii Rmax NIA
Rtm2 4'DATE OF SEPARATION (SD) 2__1__ DETECTION LUMIT (d) 3.71

0 TIME OF COUNT r(TOC) '14 5 Sr-89190 CONC In uCIla 7.3856E+00
SanePe lDATE OF COUNT (DOCi .Po2as1oe

FUS-ZR01

S95T004182
s Sample Count Rate (Rs) = (Total Counts (TC) i Count Time (CT)) - Background in cpm (BKG)

WB26870 S-8990 CONC in pCi/g Replac RS with RMAX If RS Lc wd RS'- or RepWc RS with Le if RStO
SRSI *0O0*DFI((C1+C2*(1-e to the power of ((-natural log 2)64.2*DT)))*SS*DDF*REC2220000)

M C B R NOTE: 64.2 = Half Life forY-90 and Rec. = Fractional Carrier Recovery ((W2-W1) I (CVA 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) I (TC - BKG CTr1.96)

SLF w't~ Percent Carner Recovery =(Net Weight I Expected weight) * 100
A t NOTE: Expected weight =CVA 0.1

RAG y 'AZ. Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Da t Cmp 3Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
2 02102I96

t DETECTION
K 02/01196 Sr-89I90 CONCENTRATION 7.39E+00 pCilig LEVEL
~AnaIlsiW Io

oi:2Q AM: |RELATIVE COUNTING ERROR 1.2% 9.42E-03

BY-106 1PERCENT CARRIER RECOVERY 78.0%

Anal st RAG Date: 02-Feb-96

SI nature of Chemist: SLF Date: 2
SAMPLE.WBI REV 1.2 2201NML

2720

I:'.\22010N\OUT\SR5348.WB1
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A
01/31/96 14:54
A-0004-1

LABCORE Data Entry Template for Worklist# 5355

Analyst: ___c_ _ Instrument: ABOO / Book# 9 B 5(
Method: LA-220-101 Rev/Mod ()'

Worklist Comment: SR90 DETERMINE SS USING LUDLUM. NEW WHC-SD-WM-DP-103, REV. 1
S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK-PREP

3 BLNK/BKG

4 SAMPLE

5 DUP

6 SAMPLE

7 DUP

8 SAMPLE

9 DUP

10 SAMPLE

11 DUP

OSR90-01 SOLID

@SR90-01 SOLID

@SR90-01 SOLID

S95T004183 0 Z @SR90-01 SOLID 95000229
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

BY-106

S95T004183 0 Z @SR90-01 SOLID

S95T004184 0 Z @SR90-01 SOLID 95000229
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

S95T004184 0 Z @SR90-01 SOLID

S95T004185 0 Z @SR90-01 SOLID 95000229
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

BY-106

BY-106

S95T004185 0 Z @SR90-01 SOLID

S95T004186 0 Z @SR90-01 SOLID 95000229
Analytes Requested; SR90-01 , SR90-01C, SR90-01E

BY-106

S95T004186 0 Z @SR90-01 SOLID

Final page for

Analyst Signature Date

worklist # 5355

Analyst Signature

Data Entry Comments:

S = Worklist Slot Number, R = Replicate~Number, A = Aliquot Code.
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worklistdata Version 0.0 05/16/95 Page: .
02/09/96 13:25 DVD ST3f Y-1 Pg .

LABCORE Completed WrkstIReport for Worklist# 5355

Analyst: rag Instrument: AB12 Book#

Method: ___ ___Rev/Mod _____

WHC-SD-WM-DP-103, REV. 1
Worklist Comment: SR90 DETERMINE SS USING LUDLUM. NEW

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

''4D tSkSO-O1 SR9d-GI SOLID 1.23l-b3 1.1fE-3 95.f3O % RdcOvefly
1 STD 0 @SR90-01 SP90-01C SOLID 100 9.69E+01 96.900 % Recovery
1 fTD 0 @3R90-01 SR90-1ESOLID 1-00 1.74E+O0 . .40,A. Eor

2 BLNK-PREP 0 OSR90-01 SR90-01 SOLID 1 2.019-2 2.0000-002 ui/g

2 - P S Pg0 COLID . OO , .3E01 8 00 t - ove
2 BLNK-PREP 0 @SR90-01 SR90-018 SOLID 1.00 2.70E+01 27.000 % Ct. Error

3 DLNE/AKG. 0' *g'i1$.$ 91 SOLID 1 3.1OK+00 3.100 uCi/g

4 SAMPLE S95T004183 0 Z @SR90-01 SR90-01 SOLID I/A 6.49E+00 5.510.-003 ui/g

4 SAMPLE , 93TO04183 <0 Zm tSR-01 R90-1Cb SOLID /A 8.091+01 1.000-004 % 1 0coVey

4 SAMPLE S95T004183 0 Z @SR90-01 SR90-011 SOLID /1.091+00 0.000 % Ct. Error

5 DU SD5TO04183 0 Z, S90-02 SE9-01: SOLID 6.49tO 6.91E+0 6.270 RPD

5 DUP S95T004183 0 2 OSR90-01 BR90-01C SOLID 100 8.42E+01 84.200 % Recovery
S DUP 3$TO04183 0. ..... SI..-.E SOLID ±.0 1.0$E+00 .0, % Ct. Error
6 SAMPLE S95T004184 0 Z SR90-01 SR90-01 SOLID j/A 8.82E+00 5.600e-003 uCi/g

6 SAMPLE ES5t00414 ct 09-41 jss-ft& 1C SOLTD W/. :.28+011.0Us -004 % CoVr

6 SAMPLE S95T004184 0 Z @SR90-01 SR90-01E SOLID N/A 9.41E-01 0.000 % Ct. Error

7 DUP > 95T004184 0 'eSR90-O15R30-a1 SOLID 8.E 82E+O .2E+1 14.310 RPD

7 DUP S95T004184 0 2 SR90-01 SR90-01C SOLID 100 8.05E+01 80.500 % Recovery

7 DUP 59570042,4 0 Z 'SR9Q-OZ $U9D-P1E SOLID .C 8.68E-01 O.Q7.0% Cq. Errr

8 SAMPLE S95T004185 0 2 @SR90-01 SR90-01 SOLID N/A 9.133+00 5.600e-003 uCi/g

8 SAMPLE SSSTOO4Z85...Z 9sa0-Oi Sa9O10CSOLID /A ' 7.44401 1.00bO-004 % tecovery
8 SAMPLE 595T004185 0 2 @SR90-01 SR90-01E SOLID /9.251-01 0.000 % Ct. Error

9 DUP 3957004185- WZjtSflf-.1,SOV-lSOLID 9.l3E+0 9 .53E+O 4.130P.

9 DUp 595T004185 0 2 @SR90-01 SR90-01C SOLID 100 7.479+01 74.700 % Recovery

9 DUP S95T004108 0 Z. s9-O;<SR90-o;3SOLID 1.00 9.27E-01. 0.93 C Ct. Erxo

10 SAMPLE S95T004186 0 Z @SR90-01 SR90-01 SOLID N/A 6.50E+00 6.810e-003 uCi/g
10 aAMPLE $95Ts0f4186 0 2 esRi9b-C1 S9O-O1C SOLID N/A 79dE+1 i.O c-i04 i Recovery

10 SAMPLE 595T004186 0 2 @SR90-01 SR90-01E SOLID N/A 1.213+00 0.000 % Ct. Error

11 DUP :95T004186 0 Z 4Sl90-01 Sk9OtO3.50ID . 6.5E+O 5.67E+0 13.640 RPD

11 DUP S95T004186 0 Z WSR90-01 SU90-01C SOLID 100 7.283+01 72.800 % Recovery

11 DUP 395T004106' 0 3R30O0 t ,O±HSOLID 1,00 . 93+00 . ,29%,CL.lro

Final page for worklist# 5355

Analyst Signature Date Analyst Signature Date

eviewer Signature .ate

Units shown for QC (BLKIBKG) may not reflect the actual units.

NOr MED
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ersion 0. 05/16/95 P-E tS-EA5 CWI -TWMpr-Dt 1or Wrs#3

LABCORE Completed Worlist Report for Workllst# 5355
Seq Type Sample-R- A I1est Matrix Actual Found ILN o -ied Unt

WHC-SD-WM-DP-103, REV. 1

A
Units shown for QC (BLK/BKG) may not reflect the actual units.

2Y23
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WHC-SD-WM-DP-103, REV. I
WORKBOOK PAGE: STD1
Sr-89190 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) LIQUIDS /l / I STANDARD

I DETECTOR NUMBER 12:CARRIER ADDED in mL (CVA) 1.000
STD TOTAL COUNTS (TC) 12896GROSS WEIGHT (W2) .0468

Wor ist ~ COUNT TIME in MINUTES (CT) 10 ARE WEIGHT (WI) 6.9499
5355 BACKGROUND in cpm (BKG) 4.9 NET WEIGHT (W3) 0.0969

Test __d_ SAMPLE VOLUME in mL (55) 1.000 DELTA TIME (HOURS) (IT) 19.67
SR90 DILUTION FACTOR (DF) 1
Matrix DIGEST DILUTIONFACTOR DDF 1
LIQUID SAMPLE COUNT RATE (Rs) 1284.70 R-90 EFFICIENCY FACTO (C1) 0.4180

CRITICAL LEVEL (Lc) 1.33 -90 EFFICIENCY FACTOR (C2) 0.4660
96000891 TIME OF SEPARATION (ST) ' 9:2O Rmax NIA

R n DATE OF SEPARATION (SD) 12/08196|DETECTION LIMIT (Ld) 2.76
0 TIME OF COUNT (TOC) A 7' 05:00 Sr-89/90 CONC. in uCiUL 1.1776E+00

DATE OF COUNT (DOC) 02109198
N/A STANDARD BOOK# B56

Samp*W~le STANDARD VALUE in pCimL 1.2347E-03

W8278l1 Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)
Prpa id t Sr-89190 CONC in pCi/mL REPLACE RS WITH RMAX IF RS<-LcAND RS>=0 OR REPLACE RS WITH Lc IF RSCO

RS'DF*DDF*1 000/((CI +C2(1 -e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
C NOTE: 64.2 = Half Life for Y-90 and Rec. Fractional Carrier Recovery ((W2-W1) / (CVA *0.1000))

SLF Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
A t Fe rcent Carrier Recovery = (Net Weight /Expected weight) * 100

!:_RAG_ _ NOTE: Expected weight = CVA *0.1
aC Detection Levels and Less Than Values are determined from Procedure LA-508-002.
S02W96:," ' Delta Time (hours) = ((DOC- SD) * 24) + (TOC - ST) /100

Agym,___Dat_ DETECTION
*:02/08196 Sr-89190 CONCENTRATION 1.18E-03 pCIlmL LEVEL

M09:20 AM RELATIVE COUNTING ERROR 1.7% 2.53E-06
Samp__0___n_ pCiIL

BY-166 PERCENT CARRIER RECOVERY 96.9%

Anal st: RAG Date: 09-Feb-96

Signature of Chemist: SLF Date: 2 /3 I
STANDARD.WBI REV 1.2 22OIONML

2724
Nor SED
) AICN A
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WHC-SD-WM-DP-1 03 REV. I
WORKBOOK PAGE: BLANK2
LA-220-101 I D-1 Sr-89190: LA-220-101 (D-1), 102 (E-3), 104 (D-1) BLNK-PREP

yp DETECTOR NUMBER _ | 12 CARRIER ADDED In mL (CVA) 1.000
BLNK-PREP TOTAL COUNTS TC) 2 52 GROSS WEIGHT (W2) 7.0583

Work &t~' YCOUNT TIME in MINUTES (CT)|| 10 ARE WEIGHT (W1) 6.9752
5355 BACKGROUND In cpm (BKG)( 4.9 NET WEIGHT (W3_ 0.0831

Te7T Cod Q SAMPLE VOLUME In mL (SB)| 2  .2s0 DELTA TIME (HOURS 19.67
SR90-01 DILUTION FACTOR (DF) ''

DIGEST FACTOR (giLl D gIL) 2.1932
SOLID SAMPLE COUNT RATE (Rs). 10.30 SR-90 EFFICIENCY FACTOR (C1) 0.4180

77,76, CRITICAL LEVEL (LC) 1.33 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96000891 TIME OF SEPARATION J§T) 9:3 Rmax ST N_ A

R DATE OF SEPARATION (SD) 2 DETECTION LIMIT (Ld) 2.76
0 IME OF COUNT (TOC) 05:0 Sr-89190 CONC In IJCI/g 2.0078E-02

St mpi Pre DATE OF COUNT (DOC) 02/Z9096
NIA

WLS3SS

7"Wa nn d Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)
WB27811 Sr-89/90 CONC in pChlg Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lo If RS<

'F RS'1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)164.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carier Recovery ((W2-WI) / (CVA * 0.1000))

C Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
&LF Percent Carrier Recovery = (Net Weight / Expected weight) * 100

71ANabstt1 NOTE: Expected weight = CVA * 0.1
RAG ft Detection Levels and Less Than Values are determined from Procedure LA-508-002.
D Delta Time (hours) = ((DOC - SD) * 24) + (TOG - ST) / 100

:02,09/96
DETECTION

02108196 Sr-89190 CONCENTRATION 2.01E-02 pCIIg LEVEL

09:20AM RELATIVE COUNTING ERROR 27.0% 5.38E-03
PCI/g

BY-106 _PERCENT CARRIER RECOVERY 83.1%

Anal st: RAG Date: 09-Feb-96

Signature of Chemist: SLF Date: .2 /.._
BLANK.WB1 REV 1.2 2201ONML

2725
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WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: SAM4
L A-220-101 /ID-1I Sr-89/90 : LA-220-101 (D-I), 102 (E-3), 104 (D-1)

All DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) .
SAMPLE TOTAL COUNTS (T i 32534| GROSS WEIGHT (W2) _ .9764

or t ksCOUNT TIME In MINUTES (CT) 10 ARE WEIGHT (WIV<6.89$$
5355 BACKGROUND In cpm (BKG) 4.. ||NET WEIGHT (W3) 0.0809

s S>de SAMPLE VOLUME In mL (SS) A .2500DELTA TIME (HOURS) (DT) 19.92
SR90 01 DILUTION FACTOR (DF) 2A932

3r [ DIGEST FACTOR (g/L) (D OIL 2.1932
SOLID SAMPLE COUNT RATE (Rs) 3248.50 SR-90 EFFICIENCY FACTOR (CI) 0.4180

tc u r CRITICAL LEVEL (Lc) 1.33 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96000891 TIME OF SEPARATION (ST) $ 9:33 Rmax |_ N/A

- r DATE OF SEPARATION (SD) V2108/98 DETECTION LIMIT (Ld) | 2.76

0 TIME OF COUNT (TOC) N,,:2 Sr-89190 CONC in pCilg 6.4917E+0O
Sample <Pr $ DATE OF COUNT DOC 02109198
FUS-ZRO1

S95T004183
sd Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)

WB27811,'cI:, Sr-89/90 CONC in pClI/g Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RS<0
P rep _______d__ RS*1000*DF/((CI+C2*(I-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) I (CVA * 0.1000))
0 Ci t Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

SLF Percent Carder Recovery = (Net Weight / Expected weight) * 100
Ayr 1 NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.
'M o Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

02/09/986
Aay. DWAt DETECTION

02h08/9t Sr-89I90 CONCENTRATION 6.49E+00 pCilg LEVEL

09:20 AM RELATIVE COUNTING ERROR 1.1% 5.51E-03
__ ap_____P___n _ pCI/g

6Y-1 / PERCENT CARRIER RECOVERY 80.9%

IAnalyst: r . - RAG Date: 09-Feb-96

Signature of ChemIst SLF Date: 2 / /9 6
SAMPLEWB1 REV 1.2 2hJ10NML '

L

DAT
NO SED

ACKAGE

1A2201 0N\OUT\SR5355.W81
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WHC-SD-WM-DP-103, REV. I

WORKBOOK PAGE: DUP5
LA-220-1 01 / D-1

NVeSDfDPDW3.REVt

Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)
DETECTOR NUMBER 12 CARRIER ADDED In mL JCVAI) 1.,0O

DUP TOTAL COUNTS (TC)7 34274 GROSS WEIGHT (W2) .11
Work Us COUNT TIME In MINUTES (CT) 10 TARE WEIGHT (W1) xt

5355 BACKGROUND In cpm (BKG) 4h t NET WEIGHT (W3) 0.0842
CSAMPLE VOLUME In mL (SS) 0250 DELTA TIME (HOURS ) 20.10

SR9001 DILUTION FACTOR (DF) 1f ~ ' ''

____ DIGEST FACTOR (g/L) (D g1L 2.082
SOLID SAMPLE COUNT RATE (Rs)| 3422.50 SR-90 EFFICIENCY FACTOR (Cl) 0.4180

CRITICAL LEVEL (LC) 1.33 -90 EFFICIENCY FACTOR (C2 0.4660
96000891 TIME OF SEPARATION (ST) 9,30 Rmax NIA

Re as e DATE OF SEPARATION (SD) 02108/9b DETECTION LIMIT (Ld) 2.76
0 TIME OF COUNT (TOC) I 36 Sr-89190 CONC In pCIng 6.9122E+00

DATE OF COUNT f(DOC 02)09/9;
FUS-ZR01

S95T004183
m en.~t od Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
W827811 Sr-89/90 CONC in pCl/g Replace RS with RMAX if RSc=Lc and RS>=O or Replace RS with Lc if RS<O

Ppd RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)164.2*DT)))*SS*DDF*REC*2220000)
!MC :. NOTE: 64.2 = Half Life.for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA *0.1000))

tC mlt t Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG *CT)*1.96)
CL P21 Percent Carrier Recovery = (Net Weight / Expected weight) * 100

ANa NOTE: Expected weight = CVA * 0.1
SRA G % Detection Levels and Less Than Values are determined from Procedure LA-508-002.

D op Delta Time (hours) = ((DOC - SD) 24) + (TOC - ST) 1100

A y 4I9!0Nate(7 7 DETECTION
02/08196 Sr-89/90 CONCENTRATION 6.91E+00 pCUg LEVEL

. :09:21 AM.I RELATIVE COUNTING ERROR 1.1% 5.57E-03
___mp____P_____ pCIlg

<Y-10 :PERCENT CARRIER RECOVERY 84.2%

Anal yst: RAG Date: 09-Feb-96

Signature of Chemist: SLF Date: a//94
SAMPLE.WB1 REV1.2 2201ONML V4

NOT bED
N ACWAGE

1:\22010N\OUT\SR5355.WBI
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5/-9g t403
WHC-SD-WM-DP-i 03, REV. I WHGSDWMDP .

WORKBOOK PAGE: SAM6
LA-220-1O1 / D-1I Sr-89190 :LA-220-101 (D-), 102 ,E3) 104 (D1

TyDETECTOR NUMBER 12 CARRIER ADDED In mL 1.000
SAMPLE TOTAL COUNTS GTC 451O ROSS WEIGHT JW2) 7.0399

W COUNT TIME In MINUTES (CT) 1 ARE WEIGHT () Q\. 7
5355 BACKGROUND In cpm (BKG) 4.9NETWEIGHT (W3) 0.0828

O T C .|SAMPLE VOLUME in mL (SS) '0250 DELTA TIME (HOURS) (DT) 20.30
SR90-01 DILUTION FACTOR (DF) 1 q
t r I.DIGEST FACTOR (g/L) (D g/L 21028 '

SOLID SAMPLE COUNT RATE (Rs) 4346.70 SR-90 EFFICIENCY FACTOR (C1) 0.4180
77- m0 iCRITICAL LEVEL (Lc) 1.33 -90 EFFICIENCY FACTOR (C2) 0.4660

96000891 TIME OF SEPARATION (STI WR 9:3 Rmax N/A
Rer i&: DATE OF SEPARATION (SD ) %AI02/0896 DETECTION LIMIT (Ld) 2.76
0 T'IME OF COUNT (TOO) c: Sr-89190 CONC In pCljg 8.8249E+00

DATE OF COUNT 19DOC' ; 2toa /

FUS-ZR01

S95T004184
nsIiet &Cbde Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

W5127811 Sr-89/90 CONC in pCi/g Replace RS with RMAX If RS<=Lc and RS'-0 or Replace RS with Lc If RS<O

Pt.Aired t RS-1000*DF((C1+C2*(l-e to the power of ((-natural log 2)64.2*DT)))*SS*DDF*REC*2220000)
MCB <C -'> NOTE: 64.2 = Half Life for Y-90*and Rec. = Fractional Carrier Recovery ((W2-W1) I (CVA * 0.1000))

Cm Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100

-Andii~LysNOTE: Expected weight = CVA * 0.1
RAG Detection Levels and Less Than Values are determined from Procedure LA-508-002.

ateCono] D elta Time (hours) = ((DOC- SD) * 24) + (TOC - ST) 1100
132109196 -

N DDETECTION
02908190 Sr-89I90 CONCENTRATION 8.82E+00 PCl~g LEVEL

9:2_AM7 RELATIVE COUNTING ERROR 0.9% 5.60E-03
SampicPointPC1Jg

BY-106< PERCENT CARRIER RECOVERY 82.8%

lAnalyst: RAG Date: 09-Feb-96

Signature of Chemist: SLF Date: e/s3/t
SAMPLE.WBI REV 1.2 2201ONML

2728

DATAZ
NOT ED

IN CKAGE

1:\2201 ON\OUT\SR5355.WB1
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WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: DUP7
LA-220-101 / D-1 Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1)

DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) 1.000
DUP TOTAL COUNTS (TC) 51183|GROSS WEIGHT (W2) .10

- ~Wort$Lit COUNT TIME In MINUTES (CT) 1TARE WEIGHT (W1) S.931
5355 BACKGROUND In cpm (BKG)I 4.'||NET WEIGHT [W3) 0.0805

T CSAMPLE VOLUME in mL (SS) : 0.250!DELTA TIME (HOURS) D 21.03
9SR90-01 DILUTION FACTOR (DF) I '

- DIGEST FACTOR (g/L) (D g/L 2.1808 IN' ' qM
SOLID SAMPLE COUNT RATE (Rs) 5113.40 SR-90 EFFICIENCY FACTOR (Cl) 0.4180

7 Nu A CRITICAL LEVEL (Lc) 1.33 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96000891 TIME OF SEPARATION (ST) : Rmax NIA

DATE OF SEPARATION (SD) ' 02108)95 DETECTION LIMIT 2.76
0 TIME OF COUNT (TOC) < 6:32 Sr-89190 CONC In MCiq 1.0237E+01

Samp& Pre DATE OF COUNT (DOC) 02/09)96
FUS-ZR01

S95T004184
.t. .tt. d.e Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCilg Replace RS with RMAX If RS<Lc and RS>-O or Replace RS with Lc if RS<0-
Vee RS-1000*DF/((C1+C2*(I-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

MCB NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
C.em... Relative Counting Error = The Square Root of ((TC + BKG * CT) I (TO - BKG * CT)*1.96)

S L F 7<; Percent Carrier Recovery= (Net Weight I Expected weight) * 100
An4t W& NOTE: Expected weight = CVA * 0.1

RAG D etection Levels and Less Than Values are determined from Procedure LA-508-002.
'e comA ptetek Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

021909/96
Analsis ateDETECTION

w.02I08/96 Sr-89190 CONCENTRATION 1.02E+01 pCig LEVEL

09:20 AM P RELATIVE COUNTING ERROR 0.9% 5.52E-03

BY-1OS PERCENT CARRIER RECOVERY 80.5%

Analyst: RAG Date: 09-Feb-96

ISignature of Chemist: SLF Date: /1 Z2 *_
SAMPLEWB1 REV 1.2 220IONML I

:\2201 ON\OUT\SR5355.WB1

2729
10

L

DUP

02/09/96



WHC-SD-WM-DP-1 03, REV. 1
~wwcso*Mfl~~l

WORKBOOK PAGE: SAMe
LA-220-101 / D-1 Sr-89190: LA-220-101 (D-1), 102 (E-3), 104 (D-1)

- "p-c

Tp ~ IDETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) 1.000
SAMPLE TOTAL COUNTS (TC) 77'45QQ GROSS WEIGHT [W2) T

Wtrt0t-4N COUNT TIME In MINUTES (CT) 1' ARE WEIGHT A4W1) .
5355 BACKGROUND in cpm (BKG) NET WEIGHT (W3) 0.0744

s C SAMPLE VOLUME in mL (SS) , 0.25O DELTA TIME HOURS (D 21.1
(,SR90-01 DILUTION FACTOR (DF) I

a i DIGEST FACTOR (g/L) (D g/L 2 3232 >3
SOLID SAMPLE COUNT RATE (Rs) 4495.10 SR-90 EFFICIENCY FACTOR (C1 0.4180

CRITICAL LEVELe 1.33 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96000891 TIME OF SEPARATION (ST)7 9 :3 5 Rmax NIA

&rn DATE OF SEPARATION (SD) 02108198 DETECTION LIMIT Lid) 2.76
0 TIME OF COUNT (TOC) 06:04 Sr-89190 CONC In pCUg 9.1306E+00

7 Sapft DA TE_ OF COUNT (DOC) :_2109/96
FUS-ZR01

S95T004185
<Wtr C Sample Count Rate (Rs) (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)

WB27681 Sr-89/90 CONC in pCilg Replace RS with RMAX If RSc=Lc and RS>=D or Replace RS with Lc If RS<0
. . . . ...... RS*1 000*DF/((Ci+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

M C B 'NOTE: 64.2 = Haif Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-Wi) I (CVA 0.1000))
Ch eIs~W~t Relative Counting Error ='The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)* .96)

.S LF~ 4 Percent Carrier Recovery = (Net Weight / Expected weight) *. 100
ArP.1V S .NOTE: Expected weight = CVA * 0.1

RAG Detection Levels and Less Than Values are determined from Procedure LA-508-002.
D ple t Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

02109/96
A ...y.. ..... DETECTION

0210B19j Sr-89190 CONCENTRATION 9.13E+00 pCl/g LEVEL

09 20 AM RELATIVE COUNTING ERROR 0.9% 5.60E-03
__mpe Po___ pCUg

BY .106 .21 PERCENT CARRIER RECOVERY 74.4%

Analyst: RAG Date: 09-Feb-96

Si nature of Chemist: SLF Date: Z-/3Li,
SAMPLE.WBI REV 1.2 220IONML

P USED
SPACK~AGE

2730
:\22010N\OUT\SR5355.WB1

r "SAMPLE

02109196



WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: DUP9

w$G~~nzrv-/~
LA-220-101 / D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) DUP

Tk' DETECTORNUMBER 12 CARRIERADDEDinmL (CVA) 000
DUP OTAL COUNTS (TC) 07 4487l GROSS WEIGHT (W2)t M,75.0

>tWort~s COUNT TIME In MINUTES (CT)' 10TARE WEIGHT (W1) < .202
5355 BACKGROUND In cpm (BKG) 4.9NET WEIGHT (W3) 0.0747

T d SAMPLE VOLUME In mL (SS) l." '.250 DELTA TIME (HOURS) (DT) 21.35
SR90-01 DILUTION FACTOR (DF) 1 :

7t SI~ri DIGEST FACTOR (gIL) (D g/L 2.2072 +Y. '4
SOLID SAMPLE COUNT RATE (Rs) 4483.00 SR-90 EFFICIENCY FACTOR (C ) 0.4180

77i B Ntch e CRITICAL LEVEL (Lo) 1.33 -90 EFFICIENCY FACTOR (C2) 0.4660
96000891 TIME OF SEPARATION 00:35 Rmax NIA

Rr 1 DATE OF SEPARATION (SD) O2IO8i9g DETECTION LIMIT ( _Ld) 2.76
0 IME OF COUNT (TOC) G: Sr-89I90 CONC In pCI/g 9.5325E+00

SSampt f DATE OF COUNT |(DOC) 02109)98
FUS-ZRO1

S95T004185
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89190 CONC in pCi/g Replace RS with RMAX If RS<-Lc and RS>=O or Replace RS with Lcl f RS<O
d RS*1OO*FI((CI +C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

Mo ,"BNOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA *0.1000))
ChemWfRt, Relative Counting Error = The Square Root of ((TC + BKG * CT) I (TC - BKG * CT)*1.96)

__ L F Percent Carrier Recovery = (Net Weight / Expected weight) * 100

Ana t~iM mNOTE: Expected weight = CVA * 0.1
RAG ~ Detection Levels and Less Than Values are determined from Procedure LA-508-002.

e Cmptp Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) 100
02111/1

Analsis ateDETECTION
02/08I9G,>Sr-89190 CONCENTRATION 9.53E+00 pCun LEVEL

S0 9:20 A M RELATIVE COUNTING ERROR 0.9%

ZBY1C6 PERCENT CARRIER RECOVERY 74.7%

Anal st: RAG Date: 09-Feb-96

ISlgnature of Chemist:
SAMPLE.W81 REV 1.2

SLF Date: ? / ? i
22O1ONML' Y

2731
IDAT t 4 14

NOT ED
IN £AGE.

1:2201 ONOUT\SR5355.WB1

l

02/09196



WHC-SD-WM-DP-103, REV. 1 WHGflDPAO3rRSV#~

WORKBOOK PAGE: SAM10
LA-220-101 / D- Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (1-1) SAMPLE
I Tye DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA.00

SAMPLE TOTAL COUNTS (TC) <C283841GROSS WEIGHT W2) 6.%'
Wok ht~N~ COUNT TIME In MINUTES (CT) 10TARE WEIGHT (W1) % 6.200

5355 BACKGROUND In cpm (BKG). 49|NETWEIGHT W3) 0.0709
C SAMPLE VOLUME In mL (SS) 0250 DELTA TIME (HOURS) (DT) 21.75

9SR90-01 DILUTION FACTOR (DF) 1
- DIGEST FACTOR (g/L) (D g/L 11 .9956

SOLID SAMPLE COUNT RATE (Rs) 2631.50 SR-90 EFFICIENCY FACTOR (Cl) 0.4180
r CRITICAL LEVEL (Lc) 1.33 Y-90 EFFICIENCY FACTOR (C2)' .4660

96000891 TIME OF SEPARATION (ST)' 09:35 Rmax NA NA

Z DATE OF SEPARATION (SD) 02108)16 DETECTION LIMIT (Ld) 2.76
_TIME OF COUNT (TOC) 67:20 Sr-9190 CONC In pCl/g 6.5003E+00

.1me,.; DATE OF COUNT (DOC) 02109/95
FUS-ZR01

S95T004186
Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)

WB27811 4 Sr-89190 CONO in pCi/g Replace RS with RMAX If RS<-Lc and RS'-O or Replace RS with Lc If RS<O

PAIM ad RS*1000*DF/((CI +C2*(1 -e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
M c B ___NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA 0.1000))

Cem Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
SLF. Percent Carrier Recovery = (Net Weight I Expected weight) * 100

AnWk mg, NOTE: Expected wei= CVA *0.1

RAG Detection Levels and Less Than Values are determined from Procedure LA-508-002.
C Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

DETECTION
02108196 Sr49/90 CONCENTRATION 6.50E+00 tiClIg LEVEL

AnlssTime
09:2 AM. RELATIVE COUNTING ERROR 1.2% 6.81E-03

____p____P__n_ pCIlg

BY-1___PERCENT CARRIER RECOVERY 70.9%

Analyst: RAG Date: 09-Feb-96

1signature of Chemist: SLF Date: Z- t (
SAMPLE.WBI REV 1.2 220IONML

2732

1A2201 0N\OUT\SR5355.WB1

410

N USED
PAKAGE

02/09196



WHC-SD-WM-DP-1 03, REV. 1
WORKBOOK PAGE: DUP11 *H~ifltRE.
LA-220-101 / D-1 Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1) DUP
'A / "4, DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) JJ la

DUP TOTAL COUNTS (TC) ZI GROSS WEIGHT (W2)
ANN/ #02 COUNT TIME In MINUTES (CT) TARE WEIGHT (W1) $$$.005
5355 BACKGROUND In cpm (BKG) t41 NET WEIGHT (W3) 0.0728- SAMPLE VOLUME In mL |(5) 'DELTA TIME (HOURS) (DT) 21.98

A§SR9001 DILUTION FACTOR _ (DF) i';/9 v
Mifi'ilZDIGEST FACTOR (g/L) (D g/L 1.9556

SOLID SAMPLE COUNT RATE (Rs) 2314.70 SR-90 EFFICIENCY FACTOR (C1)Jf 0.4180
CRITICAL LEVEL (L) 1.33 Y-90 EFFICIENCY FACTOR (C2) 0.4660

96000891 TIME OF SEPARATION (ST) 0935 Rmax NA
I> / i DATE OF SEPARATION (SD) 72IOWO% DETECTION LIMIT (Ld) 2.76
0 TIME OF COUNT (TOC) 07:34 Sr-89190 CONC In pClIp 5.6723E+00

DATE OF COUNT (DOC 02109196
FUS-ZR01

S95T004186
m'n, Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

1 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RSc=Lc and RS>=O or Replace RS with Lc if RS<O
Prr RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

_ CB NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA * 0.1000))
tCemfist>Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1

SDetection Levels and Less Than Values are determined from Procedure LA-508-002.
pate Co m 7 t Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100

A n
Analsis ateDETFCTION

0Z009B' Sr-89190 CONCENTRATION 5.67E+00 pCIug LEVEL
"Als 'Time

RELATIVE COUNTING ERROR 1.3% 6.76E-03
M-mlePont pCIIg

S0Y-1&' PERCENT CARRIER RECOVERY 72.8%

Analyst: RAG Date: 09-Feb-96
nature at Chemist: F jSLF Date: 2 / 9 J

SAMPLEWBI REV 1.2 2O10NML V

U- 12733

I:\22010N\CUT\SR5355.WB1 02/09/96



WHC-SD-WM-DP-103, REV. 1
PI ACr ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

PREPARATION OF SAMPLE MOUNTS FOR GAMMA ENERGY ANALYSIS : LA-543-121 (D-1)

M >3s >9>8R *1 Choose Sample Units: I=pCSample, 2=pCIg, 3=pCUL

v$4919*9<999Z9' Choose Report Units: I=IJCUL, 2-pCUL, 3=pCIImL, 4=pCUg

$sA576l Enter SAMPLE gL '9 $ 247B6 < Enter DUPLICATE giL

7 SAMPLE REPORT
< pCI. 26pCu

a-642.u2E-02

COUNTING
ERROR%

Wn -wr , $" 0,00E+00
0.00E5+00

'FA*GT M . .0.0E+00

GEA-* *- _ 0.00E+00
UDW 9_.9 0O.OE+00

X9 9 # 9$ 0.00E+00
..4... .. 00E+ DO

0.00 E+00
O99 2 $ 002+00

$ ,. 9 %K9- E 0000NM149 0.0012+00
0.00E+00

1 0.00E+00
..... 9~9 ~

03910.00E+00
- 9 0 .OOE+00

KGH tK8$~9 ~ "'00E00 *

DUPLUCATE

pCUL

*. 31.3'99949

-999:9 99

REPORT

2.14E+02
0.00E+00
0.OE+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00 E+00
0.00E+00
0.00E+00
0.00-E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.OOE+00

COUNTING AVERAGE
ERROR% I JOjfg RPD

1 2.14E+02 NA
0.00E+00 ERR

9--

REPORT (pC/g) = SAMPLE (pCtL) / (g/L) * OF

AVERAGE = (SAMPLE + DUPLICATE) /2

RPD = (SAMPLE - DUPLICATE)/ AVERAGE * 100

SAMLPLE>9 999*99
ANALYTE

-WW I9\

1Data Entry bwx.0-4 / 4' V,t -j Date: 12127/94 I
roved b Date: ..- I

Form 548121_ 2.2 Page 1 of I

V1



WHC-SD-WM-DP-103, REV. 1
PaLACE ANAL YTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

PREPARATION OF SAMPLE MOUNTS FOR GAMMA ENERGY ANALYSIS: LA-548-121 (1)

88' i*4 Choose sample Units: 1=pCUSample, 2=pCI/g, 3=pCIIL

'1<88 s m8k 8 :8 Choose Report Units; l=pCUL, 2=pC/L, 3=pCUmL, 4=pCIlg

2.84 76< Enter SAMPLE gIL.

7 SAMPLE REPORT COUNTING
ANALYTE < UL I / LERROR %
-. ANK . ~ 17~ . O 4 2.95E-02
$t 0-001200
28T.% .OOE+00

*%UPAg B 0 OOE+00

0.00E+00
8< ~ 4;W4188k- 0.002+00 ~<"''

L,40 00E+00
.00E+00

1>8 0.00E+00
No .,W 8 8 _0.00E+00

A - 0 00E+00
8 8" 88$888>:888K00.OE00 <8>8

87 ' " ~"88 <-8884*4588.OOOE+00*' 4 8
<8%rum n < 8 A 0.00E+00 (

883 S31 8 0 00E+00
8t .00E2+00

K 80.002+00

12123184.}884 8'

< Enter DUPLICATE g/L

4t<:82I:§8 8>
88:1814 >8

," '8W

REPORT7

ERR -

RR
ERR

ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERR
ERRERR
ERR
ERR
ERR
ERR

ICOUNTING
'ERROR % RPD

I ERR NA
_______ ERR ERR

86,284

8 88

IREPORT (pCi/g) = SAMPLE (pCt/L) / (g/L) * DF

AVERAGE = (SAMPLE + DUPLICATE) /2

RPD = j(SAMPLE - DUPLICATE) /AVERAGE * 100

\,

nata Entry bv:-. - Date: 12/27/94

poroved by. Dae: z 9
Form 48121_1 0J 2.2  

Page 1 of 1

2735



*5 WHC-SD-WM-DP-103, REV. 1

LABCORE Completed Worklist Report for Worklist# 5359
02/12/9610.

Analyst: rag Instrument: ABlO Book#

Method: i6#2 0/// Rev/Mod Ls - /

Worklist Comment: SR90. DETERMINE SS USING LUDLUM. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

1 $TO ) sR 1R90-O1 SOLID :.2E-03 130E3
I STD 0 tSR90-01 SR90-01C SOLID 100 8.43E+01
1 STp 0 sR9,--1 R9-O1E SOLWD 1.00 . E+..

2 BLNK-PREP 0
2 B0
2 BLNK-PREP 0
3.BLN/BG. 0.
4 REJECT S95T004187 0 Z
4 REJECT |PA 4I187. 0 2
4 REJECT 595T004187 0 Z
5 DO' SS9TO04187 02
5 DUP S95T004187 0 2
5 .O.U Sg$'T:0.04187 0 Z
6 SAMPLE S95T004188 0 Z
6 SAMPLE t95104188 0 2
6 SAMPLE S95T004188 0 Z
7 DUP 'S95 t04188. 0 2
7 DUP S95T004188 0 2
7 DUP 951004188 0 Z
8 REJECT S95T004189 0 Z
8REJECT _S95O04189 0 2
8 REJECT S95T004189 0 Z
9 DUP 5951004189 0 Z
9 DUP S95T004189 0 2
9 -DUP., 95 $ 02

10 SAMPLE S95T004190 0 2
10 SAMPLE S9539061 :0 Z,
10 SAMPLE S95T004190 0 2
11 DUP S95TO04190 0 Z

11 DUP S95T004190 0 Z
II DUP S,95h4 190 0 Z

&SR90-01 SR90-01 SOLID 1 2.54E-2
BSR9O-OI Sf90-01C'SOLID .10 8.64E+01.
QSR90-01 SR90-01E

0SR90-01 sR90-01
@SR90-01 SR90-01
2SR9001 SR90-01C
@SR90-01 SR90-01E
QSR9O-01 SR9O01
&SR90-01 SR90-01C

2SR90+ I SR90-01E
QSR90-01 SR90-01
@SR90-01 SR90-01C
&SR90-01 SR90-01E
QSR9Q-01 SR90-01
@SR90-01 SR90-01C
0s90-01 Sf90-01E
@SR90-01 SR90-01
aSR90-01 SR90-01C
@SR90-01 SR90-01E
@SR90-01 SR90-01
&SR90-01- SR90-01C
SSR9Q01 SR90-tE
@SR90-01 SR90-01
iSR0O1b SR9O-IC
@SR90-01 SR90-01E
@SR90 4 01 SR90-01
@SR90-01 SR90-01C

SOLID
SOL ID
SOLID
SOLID

SOLID
So LI
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID
SOLID

SOLID
SOLID
SOLID
SOLID

SOLID
SOLID
SOLID

aSR9001 SR90-01E SOLID .

1.00
~1

N/A
MIA

N/A
1. 0

100
1.00

N/A
N/A
N/A
8.95E+0:

100
1.00

N/A
N/A
N/A

,01E+i
100
100

N/A

N/A
N/A
9.46E+0

100

2.79E+01
2.46E400
1.30E+00
8.10E+01
2.65E+00
6.200

8.27E+01
.19E+00

8.95E+00
8. 19E+01
9.40E-01
975E+0

7.54E+01
9.79r01
1.01E+01
8.63E+01
9.44E-01
8.00E+0

8.41E+01
1-1.1E+00
9.46E+00
.25E+01
1.03E+00
8.68E+0

8.43E+01
. 1,00 1.03E+00 , .

105.69O %|Reoyer

84.300 % Recovery
*1;880 % Ct. Error

3.000e-002 uCi/g
86.400 % Recovery
27.900 % Ct. Error
2.460qt ti/

uCi/g
,Recovery

% Ct. Error
130670Pp.....
82.700 % Recovery
1.190 % Vt. Error

7.170e-003 uCi/g

1.000e-004:%_Recovery
0.000 % Ct. Error

.560 8IP
75.400 % Recovery
0.980 %Ct. Error

uCi/g
% Recovery
% Ct. Error

23.200 RPD
84.100 % Recovery
1.110A Ct. Error

9.130e-003 uCi/g
toeybb4 * .ery

0.000 % Ct. Error
8.600.RPD

84.300 % Recovery

1.030 Ct. Error

Final page for worklist# 5359

Analyst Signature Date

Reviewer Si ature

Analyst Signature

2//2-
Date

Units shown for QC (BLK/BKG) may not reflect the actual units.

2736

Date

Page:worklistdata Verion 0.0 05/16/95



worklistdata Version 0.0 05/16/95
02/12/96 10:15

WHC-SD-WM-DP-103, REV. I Page: 2

LABCORE Completed Worklist Report for Worklist# 5359
Seq Type Sample# K A Matrix ACEual round DL or Yield Uit

Units shown for QC (BLKIBKG) may not reflect the actual units.

2737
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WHC-SD-WM-DP-103, REV. I
WORKBOOK PAGE: STD1
Sr-89190: LA-220-101 (D-1), 102 (E-3), 104 (D-1) LIQUIDS
xv i itxDETECTOR NUMBER 10|CARRIER ADDED in mL (CVA) 1AOO

STO TOTAL COUNTS (TC) 11098 GROSS WEIGHT (W2) 7.02
/ id 2 NCOUNT TIME in MINUTES (CT) 10DTARE WEIGHT (WI) Y429
5359 BACKGROUND in cpm (BKG) $tO NET WEIGHT (W3) 0.0843

SAMPLE VOLUME in mL (SS) 1.OG DELTA TIME (HOURS 10.32
tSR90-1 DILUTION FACTOR (DF) 1|M |,

DIGEST DILUTION FACTOR DDF 1 // /$$>7,'x
LIQUID SAMPLE COUNT RATE (Rs) 1101.801|SR-90 EFFICIENCY FACTO (C1) 0.4051

W CRITICAL LEVEL (Lc) 1.70 Y-90 EFFICIENCY FACTOR (C2) 0.4503
96000893 TIME OF SEPARATION (ST) 1$:4$ Rmax NIA

'<"'< DATE OF SEPARATION (SD) '2tOSJSB, DETECTION LIMIT (Ld) 3L.50
0 TIME OF COUNT (TOC) " 04 O Sr-89190 CONC. in pCi/L 1.3009E+00
6.reR DATE OF COUNT (DOC) 00198

NIA STANDARD BOOK # 9_56 |
e tpe # 'STANDARD VALUE in pCilmL 1.2349E-03

''W2687h' Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Prp BT Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=O OR REPLACE RS WITH Le IF RS<0

Z 3 4~JO ~ RS*DF*DDF*1000/((C1+C2*(1-eto the power of ((-natural log 2)/64.2*DT)))*SS*REC2220000)
ChemisA NOT E: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA - 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT)! (TC - BKG * CT)*1.96)
ayst ' Percent Carrier Recovery = (Net Weight / Expected weight) 100

RAG NOTE: Expected weight = CVA * 0.1
Da Comvlete~t. Detection Levels and Less Than Values are determined from Procedure LA-508-002.

,A>§O2tQt0' Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100
An is~ ~fda < DETECTION

02105967 Sr-89190 CONCENTRATION 1.30E.03 pCflmL LEVEL

03:45 PM' , RELATIVE COUNTING ERROR 1.9% 4.13E-06

BY--1v 6 D PERCENT CARRIER RECOVERY 84.3%

Analyst: RAG Date: 06-Feb-96

Signature of Chemist: SLF Date: 2 = 6 I
STANDARDWBI1 REV 1.2 220IONML I

2738

122010N\OUT\SR5359.WB1

STANDARD_

02/06/96



WORKBOOK PAGE: BLANK2
LA-220-101 / D-1 Sr-89190 : LA-220-101

WHC-SD-WM-DP-103, REV. 1
(D-1), 102 (E-3), 104 (D-1) BLNK-PREP

DETECTOR NUMBER __|_ 10 CARRIER ADDED In mL (CVA$ 1.000
BLNK-PREP TOTAL COUNTS (TC) 17GROSS WEIGHT (W2) 7.0t 7 1

'COUNT TIME In MINUTES 9 (CT) ,r 0 TARE WEIGHT
5359 BACKGROUND In cpm (BKG) 4 ., NET WEIGHT (W3)1 0.0864

/ SAMPLE VOLUME In mL (SS) DELTA TIME (HOURS) (DT) 10.52
SR9O-01 DILUTION FACTOR (DF) |/§r, 1,.O

$ / >1 ff DIGEST FACTOR (g1L) D g/L)| 2 1196
SOLID SAMPLE COUNT RATE (Rs). 11.70 SR-90 EFFICIENCY FACTOR (C1) 0.4051
ohfuin ' CRITICAL LEVEL ([C) 1.70 Y-90 EFFICIENCY FACTOR JC2) 0.4503

96000893 TIME OF SEPARATION (ST) 15:4 Rmax N/A
DATE OF SEPARATION (SD) 02/05)98 DETECTION LIMIT 3.50

0 TIME OF COUNT (TOC) '2:16 Sr-89190 CONC In pCI/g 2.5387E-02
DATEOFCOUNT (DOC . 2.)

NIA

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCi/g Replace RS with RMAX if RSc=Lc and RS>=O or Replace RS with Lc If RS<O

/ ereB NRS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)164.2*DT)))*SS*DDF*REC*2220000)
, C _JC' NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA* 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
r;: Percent Carrier Recovery = (Net Weight / Expected weight) * 100

Aaiyste NOTE: Expected weight = CVA * 0.1
RAG Detection Levels and Less Than Values are determined from Procedure LA-508-002.

p#totP! a>j" Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100

I1Ai Date DETECTION
Sr-9/90 CONCENTRATION 2.54E-02 pCI/g LEVEL

:&45 P'M RELATIVE COUNTING ERROR 27.9% 7.59E-03
amp olnt pCI/g

B4~Y-1O PERCENT CARRIER RECOVERY 86.4%

Analyst: RAG Date: 06-Feb-96

ISignature of Chemist: SLF Date: z / /o (.
BLANK.WB1 REV 1.2 22O0IONML "

2Y39)

1:\2210N\CUT\SR5359.WB1 02/06196



WORKBOOK PAGE: SAMS
LA-220-101 / D-1 Sr-89/90: LA-220-101 (D-1),

WHC-SD-WM-DP-1 03, REV. 1
102 (E-3), 104 (D-1) SAMPLE

''/7W DETECTOR NUMBER 10 CARRIER ADDED In mL (CVA) __i_____i

SAMPLE TOTAL COUNTS (TC) '4i GROSS WEIGHT(W2)
" M46,COUNT TIME In MINUTES (CT) i / ARE WEIGHT

5359 BACKGROUND In cpm (BKG) ;rsist.;t0NET WEIGHT (W3) 0.0819
%" SAMPLE VOLUME In mL (SS) Ni25O DELTA TIME (HOURS) (DT) 11.08
( SR90-01 DILUTION FACTOR (DF) A " //" ,

a f'f DIGEST FACTOR (g/L) (D g/L 2.3536 0110 '7/
SOLID SAMPLE COUNT RATE (Rs) 4367.10 SR-90 EFFICIENCY FACTOR (C1) 0.4051

50------- CRITICAL LEVEL (Lc) 1.70 Y-90 EFFICIENCY FACTOR 1C2) 0.4503
96000893 TIME OF SEPARATION (ST) X 15:45 Rmax NIA

DATE OF SEPARATION (SD) 0Z/OWB$ DETECTION LIMIT (Ld) 3.50
0 TIME OF COUNT (TOC) S 52:5 Sr-89190 CONC In pCIlg 8.9542E+00

"'$DATEOFCOUNT (DOC) O2IOS/96I
FUS-ZR01

S95T004188
Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)

WB2Of70 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RS<O
RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

CJO NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (OVA* 0.1000))
C s Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

?~~S LF 7 Percent Carrier Recovery= (Net Weight/ Expected weight) * 100
u SIna vs " NOTE: Expected weight = CVA * 0.1

RAGk <Detection Levels and Less Than Values are determined from Procedure LA-508-002.
ate Ci m plaei7 Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) 1100

oz108(PB
&/AnalysIs Oste ± DETECTION

<:tt020&/j r-89190 CONCENTRATION 8.95E+00 pCig LEVEL
SAialys'tXis Tim

S3:4'PM RELATIVE COUNTING ERROR 0.9% 7.17E-03

_ Y-1___PERCENT CARRIER RECOVERY 81.9%

Analyst: RAG Date: 06-Feb-96

SIgnature of Chemist: SLF Date:
SAMPLE.WB1 REV 1.2

:\221ONIOUT\SR5359.WB1

'22010N!+

274002/06/96



WHC-SD-WM-DP-103, REV. I
WORKBOOK PAGE: DUP7
LA-220-101 / D-1 Sr-89/90: LA-220-1O1 ,D-I). 102 (E-3), 104 (D-1) DUP

DETECTOR NUMBER 10 CARRIER ADDED in mL (CVA)
DUP TOTAL COUNTS (TC) / 463*0 GROSS WEIGHT ' (W2) > RPO2
21 MWIIKf- COUNT TIME In MINUTES (CT) .<>$< . %TARE WEIGHT (W) ctA%$"$f0
5359 BACKGROUND In opm (BKG) NET WEIGHT (W3) 0.0754

SAMPLE VOLUME In mL (SS) Dfi1# DELTA TIME (HOURS) (DT) 11.13
SR90-01 DILUTION FACTOR (DF)i />,> ,,

4Y7A rh( US DIGEST FACTOR (gIL) (D g/L 2.1628Eydyvt ,jAA4/. f<K $44 /2 S
SOLID SAMPLE COUNT RATE (Rs) 4024.60 SR-90 EFFICIENCY FACTOR (C1) 0.4051

j CRITICAL LEVEL (Lc 1.70 Y-90 EFFICIENCY FACTOR (C2) 0.4503
96000893 TIME OF SEPARATION (ST) 16:BO Rmax N/A

4 >2 DATE OF SEPARATION (SD) /05 DETECTION LIMIT (Ld) 3.60
0 TIME OF COUNT (TOC) I b3 ISr-89/90 CONC in pCIfg 9.7495E+00

DATE OF COUNT (DOC) 72/W.I
TFUS-ZR01

Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)

'WB2O 7 t Sr-89/90 CONC in pCi/g Replace RS with RMAX if RSt=Lc and RS>=0 or Replace RS with Lc if RS<0

RS*1 000*DF/((C1 +C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
A CJO NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

ist Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
S,.SL > Percent Carrier Recovery = (Net Weight / Expected weight) * 100

S .ALt . NOTE: Expected weight = CVA * 0.1
RA ftDetection Levels and Less Than Values are determined from Procedure LA-508-002.

ae Com p)etet1 Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

Antys Dao DETECTION
Sd r-89190 CONCENTRATION 9.75E+00 pCIlg LEVEL

O:4S PM! RELATIVE COUNTING ERROR 1.0% 8.48E-03
Sampe PintpC If

Y PERCENT CARRIER RECOVERY 75.4%

Analyst: RAG Date: 06-Feb-96

1sgnature of Chemist: SLF Date: ? 2 6
SAMPLE.WB1 REV 1.2 220IONML I

2741

l:\22010N\UT\SR5359.WB1 02106M9



WORKBOOK PAGE: SAM10 WHC-SD-WM-DP-103, REV. 1

LA-220-101 / D-1 Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (1-1) 7S~AMPLE
DETECTOR NUMBER 10 CARRIER ADDED In mL (CVA) ,

SAMPLE TOTAL COUNTS (TC) 3S328 GROSS WEIGHT (W2)
COUNT TIME In MINUTES (CT) T' ARE WEIGHT (W1) _ .92

5359 BACKGROUND In cpm (BKG) 7 hNETWEIGHT (W3) 0.0825
{7 | ' "SAMPLE VOLUME In mL (SS) 0t23O DELTA TIME (HOURS) (DT) 12.38

SR90-01 DILUTION FACTOR (DF) <WI1
DIGEST FACTOR (g1L) (D'sL 1.144 "

SOLID SAMPLE COUNT RATE (Rs), 3624.80 SR-90 EFFICIENCY FACTOR (C1) 0.4051
4 e CRITICAL LEVEL (Lc) 1.70 Y-90 EFFICIENCY FACTOR (C2) 0.4503

96000893 TIME OF SEPARATION (STI 1 Rmax N/A
DATE OF SEPARATION (SD) /Q5I96 DETECTION LIMIT 3.50

0 TIME OF COUNT (TOC) 64:23 Sr-89190 CONC in pCIg 9.4553E+00
775'" ''DATE OF COUNT (2C 6o9e

FUS-ZROI

S95T004190
"Mr-Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)

S r-89190 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RScO
Pra rkd :y RS*1000*DF/((CI+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

/ JO NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) I (TC - BKG * CT)*1.96)

r~ SS Percent Carrier Recovery = (Net Weight / Expected weight) * 100
Ayttt' NOTE: Expected weight = CVA * 0.1

RA Ma < Detection Levels and Less Than Values are determined from.Procedure LA-508-002.
/At~e Com pete ," Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100

,021060 «"9
Ar n atyss bate DETECTION

o2ds5s6 Sr-89/90 CONCENTRATION 9.46E+00 pCI/g LEVEL
Aatvsls Tie
N345 PM RELATIVE COUNTING ERROR 1.0% 9.13E-03
am Pt pCI/g

'Y-1p6 PERCENT CARRIER RECOVERY 82.5%

Analyst: RAG Date: 06-Feb-96

Isignature of Chemist: SLF Date: 2/ /
SAMPLE.WB1 REV 1.2 22b1ONML

2742

1:\2201 0N\OUT\SR5359.WB1 02/06/96



WHC-SD-WM-DP-103, REV. i
WORKBOOK PAGE: DUPI 1
LA-220-101 / D- Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) DUP

Q" M% ' DETECTOR NUMBER _ 10 CARRIER ADDED In mL (CVA) 1,00
DUP TOTAL COUNTS TC) 4.10Z GROSS WEIGHT (W2) <7,070%

$$fffbWMIME19|COUNT TIME In MINUTES (CT) : O TARE WEIGHT (W1) _.98__

5359 BACKGROUND In cpm (BKG) 8.t NET WEIGHT (W3) 0.0843
$'$''' SAMPLE VOLUME In mL (SS) ' ,250 DELTA TIME (HOURS) (DT) 12.65

SR90-01 DILUTION FACTOR (OF) 1
DIGEST FACTOR (g/L) (DgIL 1.9196

SOLID SAMPLE COUNT RATE (Rs) 3602.20 SR-0 EFFICIENCY FACTOR (CI) 0.4051

CRITICAL LEVEL (Lc) 1.70 Y-90 EFFICIENCY FACTOR (C2) 0.4503
96000893 TIME OF SEPARATION (ST) 1:00 Rmax N/A

I'' " DATE OF SEPARATION (SD) 02/0W0$ DETECTION LIMIT (Ld) 3.50
0 TIME OF COUNT (TOO) : 4:3 ISr-89190 CONC in pCilg 8.6785E+00

7% 'DATE OF COUNT [(D0) f2/$ 6j
FUS-ZR01

S95T004190
natrum nlCthy ell Sample Count Rate (Rs) = (Total Counts (TC)I Count Time (CT)) - Background in cpm (BKG)

WVB26S7 1 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lo If RS<O
,r - RS*1000*DF/((CI+C2*(1-e to the power of ((-rnatural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

. ' 'CC %4t NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) I (CVA * 0.1000))
C h s Relative Counting Error = The Square Root of ((TC +8BKG * CT) / (TC - BKG * CT)* .96)

/)lsLvPercent Carrier Recovery = (Net Weight / Expected weight) * 100
NS t NOTE: Expected weight= CVA* 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) 24) + (TOC - ST) /100

DETECTION
_ 2_______Sr-89I90 CONCENTRATION 8.68E+00 pCI/g LEVEL

Analysts Tlme'
03:45 PM RELATIVE COUNTING ERROR 1.0% 8.43E-03

PERCENT CARRIER RECOVERY 84.3%

IAnalvst: . RAG Date: 06-Feb-96

1SIgnature of Chemist: , J- SLF Date: Z / 26
SAMPLE.WB1 REV 1.2 O01NML V

1:22010N\OUT\SR5359.WB1

2743

02106196



12 M

01/31/96 15:28
A-0004-1

WHC-SD-WM-DP-1 03, REV.

LABCORE Data Entry T r orklist# 5360

Analyst: 44.-? Instrument: ABOO /A Book# hilsc
Method: LA-220-101 Rev/Mod D/

Worklist Comment: SR90. DETERMINE SS USING LUDLUM. new

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK-PREP

3 BLNK/BKG

4 SAMPLE

5 DUP

6 SAMPLE

7 DUP

8 SAMPLE

9 DUP

10 SAMPLE

11 DUP

@SR90-01 SOLID

@SR90-01 SOLID

@SR90-01 SOLID

S96TOO0106 0 Z @SR90-01 SOLID 95000229
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

BY-106

S96TOO0106 0 Z @SR90-01 SOLID

S96T000107 0 Z @SR90-01 SOLID 95000229
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

BY-106

S96T000107 0 Z @SR90-01 SOLID

S96T000250 0 Z @SR90-01 SOLID 95000229
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

BY-106

S96T000250 0 Z @SR90-01 SOLID

S96T000251 0 Z @SR90-01 SOLID 95000229
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

BY-106

S96T000251 0 Z @SR90-01 SOLID

Final page for worklist # 5360

Analyst sigture ate

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2744

Page: .

'Anfalyst nure / Date



WHC-SD-WM-DP-103, REV. I
worklistdata version 0.0 05/16/95 - 4 .Page:
02/02/96 15.28

LABCORE Completed Worklist Report for Worklist# 5360-

Analyst: dgg Instrument: AB12 Book#

Method: Rev/Mod

Worklist Commnent: SR90. DETERMINE SS USING LUDLUM. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

1 S~b0 :100-0 1R0D S04 24-3 1.4-00. Recvy
1 STD 0 OSR90-01 SR90-01C SOLID 10o 9.01E+01 90.100 %Recovery
3-STD: 8900 R904013,001ID 1 43+:1.3 t ro
2 BLEX-PREP 0 QSR90-01 SR90-01 SOLID 1 2.00H-3 0.000 uCi/g
2 B =N -)REP * SRSO-01 :9.-.1C 1-1, -' -, 111+ 1 9.50 I I . I .. .y
2 BLUX-PREP 0 OSR90-01 SR90-01E SOLID 1 . 9..809+01 98.000 % Ct. Error
3 BLNK/BKG 0 S9-1SE#0-.01 SOLID i 1.ioz+oo 1.0 o.cilg
4 SA14PLE S96TOO0106 0 Z OSR90-02 SR90-0 I SOLID N/A 2.61H+00 2.550e-003 uCi/g

4 SAPLE 'PoTio16l o0z oswo si9go1BR01CSo I D K/A 89+1 .0+0 %Recovery,
4 SAMPLE S96TOO0106 0 Z OSR90-01 SR90-01H SOLID N/A 1.239+00 0.000 % Ct. Error
5 DUP 094T 016 SApua 0 z A5g9q-qI zRo-, 11:..130 04E+4 o___ 2 RPD
5 DUP S96TOO0106 0 Z OSR90-01 SR90-01C SOLID 100 8.80E+01 88.000 % Recovery

5 DP 967$006 3@$R0-1 S90D1ESOID .D 11.9Xt0 1,190 %b Q , Error
6 SAMPLE S96TOO0107 0 Z OSR90-01 SR90-01 SOLID N/A 1.30E+01 2.6209-003 uCi/g

AMPLE 96T0,6107 dl't.: 001 kR0-1 'Oido "W/C 6,1+11.0004 %Rc

6 SAMPLE 996TOOD107 0 Z OSR90-01 SR90-01H SOLID N/A 5.57E-01 0.000 % Ct. Error
7 ~ T OUT D97000 Z - R' 01S90 SOLID, V.302+1 1.233+1, 5 53.0 RPD

7 DUP S96TOO0107 0 Z OSR90-01 SR90-01C SOLID 100 8.88E+01 88.800 % Recovery
7 DUP :'o.010 Z' _ SR9q-o1 SR90-03jg SOLD:P10 .1-0 .6 t Error
8 SAMPLE S96TOO0250 0 Z OSR90-01 SR90-01 SOLID N/A 6.67E-01 2.130e-003 UUi/g
a 111"19 Io 86V0P02go 0 E .. 6R90-01 SR90 01 ! Eoian 'k/A .+0 .0e04%lnvr

a SAMPLE S96TOO02SO 0 Z OSR90-01 SR90-01E SOLID X/A 2.22E+00 0.000 % ct. Error
9 DOD S96T000250 -D Z OPR90-0l, SR90.01 -,SOL7:D 6.67lztx 6.73zE - 0.900 RPD
9 DUP S96TOO0250 0 Z OSR90-01 SR90-01C SOLID loo 8.86E+01 88.600 % Recovery

DUP S96TOO0250 ' O Z QSR90 01 OROO-013 SOLID- J.00 Z 17Z+00. :2.1 Q,% Ct. Eror,
10 SAMPLE S96TOO0251 0 Z OSR90-01 SR90-01 SOLID N/A 2..22E+00 2.760o-903 .uCi/g
10 SAMPLE $66160251 0 2 1SR9.0-PI. R90701C SOL=n Nlk0 0 n~f~cv
10 SAMPLE 396TOO0251 0 Z OSR90-01 SR90--clE, SOLID N/A 1.39E+00 0.000 % Cc. Error
11' DUP $96TO00251: -0 Z'SR90-6 SR90- 0 SOL+D 2.359"0 .65q RPD-
11 DUP S96TOO02 51 0 .Z OS R I9-91_SR90 01C SOLID 10o 8.913+01 89.100 % Recovery
11 DUP .596TWO0251- O Z QS90.01 R9O oIR SOLTD 1,.00 .. -368+00 .360 % Ct. grror

Final page for worklist# f5360

Analyst Signature Date - Analyst Signature Date

Reviewer sign fture iiate

Units shown for QC (BLK/BKG) mazy not reflect the actual units.
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worklistdata Version 0.0 05/16/95
02/02/96 15:28

WHC-SD-WM-DP-103, REV. 1
W -p - -

171-1..4
LABCORE Completed Worklist Report for Worklist# 5360

Seq Type Sample# K A I.est Matrix Actual Vound It or Yield Unit

Units shown for QC (BLK/BKG) may not reflect the actual units.

Page:. 2



WORKBOOK PAGE: STD1
Sr-89190: LA-220-101 (D-1), 102 (E-3), 104

WHC-SD-WM-DP-103, REV 1

WHG A"PD(ID-1) LIQUIDS STANDARD
DETECTOR NUMBER 42 CARRIER ADDED in mL (OVA) 1.000

STID TOTAL COUNTS (TC) ' 1t83 GROSS WEIGHT (W2) 7.2229
$ f&,M 2>COUNT TIME in MINUTES (CT).10 TARE WEIGHT (WI) 7.1328

5360 BACKGROUND in cpm (BKG) 4.O NET WEIGHT (W3) 0.0901
ee, SAMPLE VOLUME in mL (SS) 1. DELTA TIME (HOURS) (DT) 22.08

SR90-01 DILUTION FACTOR (DF) /

DIGEST DILUTION FACTOR DDF 11
LIQUID SAMPLE COUNT RATE (Rs) 1284.30 SR-90 EFFICIENCY FACTO (C1) 0.4180

t$tfuwjSCRITICAL LEVEL (Lc) 1.20 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96000894 TIME OF SEPARATION (ST) tY1b:4$ Rmax NIA

RefflC <7DATE OF SEPARATION (SD)| , 2$SIMU|DETECTION LIMIT (Ld) I2.50
0 TIME OF COUNT (TOC) lW0&:0 Sr-89190 CONC. in jCIL 1.2423E+00

7I DATE OF COUNT (DOC) ' 0202196
NIA STANDARD BOOK # | 9B56t.

ampte # "' STANDARD VALUE in pCilmL 1.2353E-03

lhstrument 0ode
WB27O11 Sample Count Rate (Rs) = (Total Counts (TC) ! Count Time (CT)) - Background in cpm (BKG)

>,ttrepar ed By Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=O OR REPLACE RS WITH Lc IF RS<O
M0C0 RS*DF*DDF*1000/((C1+C2*(1-e to the power of ((-natural log 2)164.2*DT)))*SS*REC*2220000)

/ChemIst ~-NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) /(CVA 0.1000))
sLF Relative Counting Error The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

Anavst Percent Carrier Recovery = (Net Weight / Expected weight) *100

DGG NOTE: Expected weight = CVA * 0.1
Date Compjetet Detection Levels and Less Than Values are determined from Procedure LA-508-002.

21bz &ra 7:1Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100
DETECTION

O2bOIJ S r-89190 CONCENTRATION 1.24E-03 pCilmL LEVEL

S10:45AM RELATIVE COUNTING ERROR 1.7% 2.42E-06
Sampte Point pCiIL

BY-1aB PERCENT CARRIER RECOVERY 90.1%

Analyst: DGG Date: 02-Feb-96
Signature of Chemist: SLF Date: 2 /'?

STANDARD.WBI REV 1.2 2201ONML

2747
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WHC-SD-WM-DP-103, REV. I

WORKBOOK PAGE: BLANK2
LA-220-101 I D- Sr-89190: LA-220-101 (D-1), 102 (E-3), 104 (D-1) |BLN K-P RE P

jgv 5jjj DETECTOR NUMBER - 12 CARRIER ADDED in mL (CVA) A.06
BLNK-PREP TOTAL COUNTS .)(TC) GROSS WEIGHT (W2) 1'0S0

>0 2COUNT TIME In MINUTES J (C)1 TARE WEIGHT (WI7.072
5360 BACKGROUND In cpm. (BKG) 4.A NET WEIGHT (W3) 0.0908

1<> SAMPLE VOLUME In mL (SS) t .5?6 DELTA TIME (HOURS) (DT)j 22.42
SR90-01 DILUTION FACTOR (DF) 7 1 71
72 DIGEST FACTOR (g/L) D gL) 1.9128

SOLID SAMPLE COUNT RATE (Rs) 2.00 SR-90 EFFICIENCY FACTOR (Cl) 0.4180
CRITICAL LEVEL (Lc) 1.20 -90 EFFICIENCY FACTOR (C2) 0.4660

96000894 TIME OF SEPARATION (ST) 1Q:5 Rmax |NIA
* 9 j 1DATE OF SEPARATION (SD) }2 01%I6 DETECTION LIMIT (Ld) 2.50

0 TIME OF COUNT |(TOC) k 20:10. Sr-89190 CONC in pCIlg 2.0021E-03
DATE OF COUNT m(DOC) O2f26E

NIA

tntrumenjft d Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)
- 2 Sr-89/90 CONC in pCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0

Pip$ared 6" RS*1000*DF/((C1+C2*(l-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
MCB.. NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) I (CVA *0.1000))

fa mist' Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TO - 2KG * CT)*1.96)
LFPercent Carrier Recovery = (Net Weight I Expected weight) * 100

4Anys&. 1 NOTE: Expected weight = CVA * 0.1
;uGG Detection Levels and Less Than Values are determined from Procedure LA-508-002.

&to Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) 1100

DETECTION
02O1fS Sr-89190 CONCENTRATION 2.OOE-03 pilg LEVEL

1":45fAjjRELATIVE COUNTING ERROR 98.0% 2.50E-03

&BY-1 : PERCENT CARRIER RECOVERY 90.8%

Analyst: A DGG Date: 02-Feb-96

ature of Chemist: SLF Date: 7Z/ /Aq

BLANK.WB1 REV 1.2 220IONML '

2748
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WORKBOOK PAGE: SAM4
LA-220-101 / D-1

WHOC-SD-WM-DRP10 3REV 1
_1HO8SD WM kDP 103, REV.

/L4 ) F.
Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1) SAMPLE

7'"DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA4 .0 N 0
SAMPLE TOTAL COUNTS Jf9] T) 7E4 GROSS WEIGHT UW2) 2M24M~

'< j bkt * COUNT TIME in MINUTES (CT) I TARE WEIGHT (W)|
5360 BACKGROUND in cpm (BKG) (Ik NET WEIGHT (W3) 0.0890

>~4(~TiWt SAMPLE VOLUME in mL (SS) '7 6.UO6 DELTA TIME (HOURS) (DT) 22.58
9DSR90-01 DILUTION FACTOR (OF)| ;,.a / ,I%,I
4%gen CH2|DIGEST FACTOR (g1L) (D g/L 1.9128|____________ INS __ 9Y

SOLID SAMPLE COUNT RATE (Rs)| 2562.40 ISR-90 EFFICIENCY FACTOR (C1) 0.4180
'k" .b r. KCRITICAL LEVEL (Le) 1.20 -90 EFFICIENCY FACTOR (C2) 0.4660

96000894 TIME OF SEPARATION (ST) 10:4Rmax N/A
DATE OF SEPARATION (SD) 02/0119$ DETECTION LIMIT 2Ld) E2.50

0 TIME OF COUNT (TOC) 49:2O Sr-89/90 CONC In pCIlg 2.6136E+00
DATE OF COUNT (D0C) 02,02/9i

PUS -ZRO I

S96T000106
s t d* Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)

W2 Sr-69/90 CONC in pCi/g Replace RS with RMAX if RSC=Lc and RS>=0 or Replace RS with Lc if RS<O
PrTparedy RS*1 000*DF/((C1 +C2*(1-e to the power of ((-natural log 2)164.2*DT)))*SS*DDF*REC*2220000)

~M&8'' NOTE: 64.2 = Half Life forY-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA *0.1000))
SChe mIst 2 Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC- BKG * CT)*1.96)

, LFr 777: Percent Carrier Recovery = (Net Weight / Expected weight) * 100
Analys__NOTE: Expected weight= CVA * 0.1

DGG , Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) ((DOC - SD) * 24) + (TOC - ST) /100

AnalysWs De If DETECTION
02/61 /9k: Sr-89190 CONCENTRATION 2.61E+00 pCI/g LEVEL

1:5'g A RELATIVE COUNTING ERROR 1.2% 2.55E-03
Samp__ P__nt pCIIg

"Y' 3 IPERCENT CARRIER RECOVERY 89.0%

jAnalyst: DGG Date: 02-Feb-96

signature of Chemist: SLF Date: 7 / MI
SAMPLEWB1 REV 1.2 22b10NML V

274*9
l:\22010N\0UT\SR5360.WB1 02/02/96



WORKBOOK PAGE: DUPS
LA-220-101 ID-1 Sr-a

WHC-SD-WM-DP-103, REV. 1

9/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1)
|<7 |Ti %s" DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) 10

DUP TOTAL COUNTS (T C V)27 GROSS WEIGHT (W2) 72773
dsidCOUNT TIME In MINUTES (CT) 10TARE WEIGHT (W1) 719

5360 BACKGROUND in cpm (BKG) 4. NET WEIGHT (W3) 0.0880
SAMPLE VOLUME In mL (SS) -. 50Q DELTA TIME (HOURS) (DT) 22.75

SR90-01 DILUTION FACTOR (DF) &
'7774 *DIGEST FACTOR (gIL) (DgIL 1.7552

SOLID SAMPLE COUNT RATE (Rs) 2705.80 SR-O EFFICIENCY FACTOR (Cl) 0.4180
Q ' be< CRITICAL LEVEL (Le) 1.20 Y-90 EFFICIENCY FACTOR (C2) 0.4660

96000894 TIME OF SEPARATION (ST) 1o:45 Rmax NIA
Sex tt DATE OF SEPARATION (SD) 02Ioi1/a DETECTION LIMIT .L) 2.50
0 TIME OF COUNT (TOC) 09:3Q Sr-8990 CONC In pCI/g 3.0380E+00
'fe ," DATE OF COUNT (DOC) 02/0219I

FUS-ZR01

S96T000106
Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RS<O
RS*1000*DF/((CI+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

dMC NO TE: 64.2 = Half Life forY-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA* 0.1000))
Chemst 2? Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

..... L . Percent Carrier Recovery = (Net Weight / Expected weight) * 100
4" Anast NOTE: Expected weight= CVA * 0.1

GG" Detection Levels and Less Than Values are determined from Procedure LA-508-002.
C Delta Time (hours) = ((DOC- SD) * 24) + (TOC - ST) /100

ale DETECTION
_ 2__1/9 __Sr-89190 CONCENTRATION 3.04E+00 pClIg LEVEL

fAnalysi$Thmo
1t:45AMV RELATIVE COUNTING ERROR 1.2% 2.81E-03

Samp tle Po~nt> pCIlg
BY__ _ PERCENT CARRIER RECOVERY 88.0%

lAnalyst: DGG Date: 02-Feb-96

lSignature of Chemist: SLF Date: 2 9
SAMPLE.WBI REV 1.2 2201ONML4

2V50

1:2201 0N\OUT\SR5360.WB1

|DUP

02/02/96



WORKBOOK PAGE: SAM6
LA-220-101 / D-1

WHC-SD-WM.DP- 103, REV. I

Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1) SAMPLE
i DETECTORNUMBER 12 CARRIERADDEDInmL (CVA)I 1. iO

SAMPLE TOTAL COUNTS (TC) 123883 GROSS WEIGHT (W2) .
> d2 r V COUNT TIME In MINUTES (CT) 10 TARE WEIGHT (W1)7

5360 BACKGROUND In cpm (BKG) 4.b NET WEIGHT (W3) 0.0881
SAMPLE VOLUME In mL (SS) O.O0 DELTA TIME HOURS 22.92

SR90-01 DILUTION FACTOR (DF) 1 A
r'at DIGEST FACTOR (g/L) (D gIL 1.876 Iw WN

SOLID SAMPLE COUNT RATE (Rs) 12384.30 SR-90 EFFICIENCY FACTOR (CI) 0.4180
CRITICAL LEVEL (Lc) 1.20 Y-90 EFFICIENCY FACTOR (C2) 0.4660

96000894 IME OF SEPARATION !ST 1;:4 Rmax NIA
t R ft DATE OF SEPARATION (SD) 026119% DETECTION LIMIT (Ld) 2.50

0 IME OF COUNT (TOC) 7 :40 Sr-89/90 CONC In jCi/ 1.2978E+01
Y7 l P DATE OF COUNT (DOC) 62102/Mj

FUS-ZR01

S96T000107
nstrum ft bd e Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)

WVQB2711 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc If RS<0
RS*1000*DF/((C1+C2*(I-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

44MNOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) /(CVA* 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC -BKG * CT)1.96)

~t:YS LFt< Percent Carrier Recovery = (Net Weight / Expected weight) * 100
4Analyst NOTE: Expected weight = CVA * 0.1

DGG _Detection Levels and Less Than Values are determined from Procedure LA-508-002.
talpte Cpom Iet tK Delta Time (hours) =((DOC - SD) *24) + (TOC - ST) /100

.02/02/96
Afatyss ate DETECTION

O2/O/96. Sr-89190 CONCENTRATION 1.30E+01 PCI/o LEVEL
AnaIysiTimetn

1:45 AM RELATiVE COUNTING ERROR 0.6% 2.62E-03
plolnt pCIIg
S Y10S PERCENT CARRIER RECOVERY 88.1%

Analyst: DGG Date: 02-Feb-96

Signature of Chemist: SLF Date:
SAMPLE.WB1 REV 1.2 2201ONMLj

2751

12010N\OUT\3R5360.WB1 002/02/96



UAP '4- WHC-- -DP-103, REV.Iwme~sn-w-np-1 . V
WORKBOOK PAGE: DUP7
LA-220-101 / D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)

-# > !AT~f DETECTOR NUMBER ____ 12 CARRIER ADDED In mL (CVA) '1%V0
DUP TOTAL COUNTS (TC) 4t109, GROSS WEIGHT (W2) 3 I$

' NS COUNT TIME In MINUTES (CT) .:;$$IluTARE WEIGHT (W1) 779M.13
5360 BACKGROUND In cpm (BKG) NET WEIGHT NO) 0.0888

.'MA 0'C644k7" SAMPLE VOLUME in mL (SS) i DELTA TIME (HOURS) (DT) 23.58
SR90-01 DILUTION FACTOR 92DF | ____I_ __4__|o

<, tria 7<' DIGEST FACTOR (g1L) (D gIL L .|
SOLID SAMPLE COUNT RATE (Rs) 12205.90 SR-90 EFFICIENCY FACTOR (C1) 0.4180

,Oih'fo CRITICAL LEVEL (Lo) 1.20 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96000894 TIME OF SEPARATION (ST) 1I:45 Rmax NIA

i t DATE OF SEPARATION (SD) O 2/Q1/$ DETECTION LIMIT 2.50
0 TIME OF COUNT (TOC) . :2b ISr-89190 CONC in pCIg 1.2325E+01

if WliMIk DATE OF COUNT (DOC) 02/O2t9S -
FUS-ZR01

S96T000107
sr mSample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (8KG)

SWB27M11 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RSC=Lc and RS>=O or Replace RS with Lc if RS<O
RrS*1000*DF/((CI+C2*(1-e to the power of ((-natural log 2)164.2*DT)))*SS*DDF*REC*2220000)

11B1 N OTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA* 0.1000))
C %hozmistj. Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

WSLF~.U.: Percent Carrier Recovery = (Net Weight / Expected weight) * 100
%'Analtitt. NOTE: Expected weight = CVA * 0.1

DGG Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Date C _____mpe tDelta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) 1100

Ana__yssDae DETECTION
N 2jM41W1 Sr-89190 CONCENTRATION 1.23E+01 pCI/g LEVEL

Analvsis Time
14 AM,., RELATIVE COUNTING ERROR 0.6% 2.53E-03

MY-If PERCENT CARRIER RECOVERY 88.8%

Analyst: . - DGG Date: 02-Feb-96
ISignature of Chemist: SLF Date: 2- /, L.

SAMPLEWB1 REV 1.2 22IONML

2752

1:\2201 ON\OUT\SR5360.WB1

Il U

02/02/96



1pD-M-P-103, REV. I'

WORKBOOK PAGE: SAM8
LA-220-101 / D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) SAMPLE

4 djy'. " 23t DETECTOR NUMBER 12 CARRIER ADDED in mL CVA
SAMPLE OTAL COUNTS (TC) 78 9O|GROSS WEIGHT UW2) 724&Z

t'jYi COUNT TIME In MINUTES (CT) 10$TARE WEIGHT AW1) 7.<d 54
5360 BACKGROUND In cpm (BKG) 40NETWEIGHT (W3) 0.0896

SAMPLE VOLUME In mL (SS) 000DELTA TIME HOURS) (DT) 23.92
R90-01 DILUTION FACTOR (DF) ""','1 '

S > , DIGEST FACTOR (g/L) (D L/L 2.2568 'ME
SOLID SAMPLE COUNT RATE (Rs) 784.90 SR-90 EFFICIENCY FACTOR (Cl) 0.4180

CRITICAL LEVEL (Lc) 1.20 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96000894 TIME OF SEPARATION (ST) 10 Rmax N/A

< - $ DATE OF SEPARATION (SD) 02/01')0 DETECTION LIMIT (Ld) 2.50
0 _TIME OF COUNT (TOC) | 1t:4p Sr-89190 CONC in pCIlg 729-O1
is r 'ip: DATE OF COUNT (DC 020/6

FUS.ZR01

S96T000250
~njret Cftd:e Sample Count Rate (Rs) =(Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)

.>~WB27 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RSCO
V''re $$tRS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

Mi Cdi NOTE: 64.2 = Half Life forY-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA * 0.1000))
ChmstK jRelative Counting Error = The Square Root of ((TC + 8KG * CT) / (TC - BKG * CT)*1.96)

<:LF P ercent CarrierRecovery= (Net Weight/ Expected weight)* 100
Anatysf( 2 NOTE: Expected weight = CVA * 0.1
OGG.... Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Pat Cormplete. Delta Time (hours) =((DOC -SD) *24) + (TOC -ST)/ 100

Analsis ateDETECTION
72/o1/9m Sr-89190 CONCENTRATION 6.67E-01 PCIlg LEVEL

Ana31s4(s TIimei
10:45AM -RELATIVE COUNTING ERROR 2.2% 2.13E-03

. Y;10 SPERCENT CARRIER RECOVERY 89.6%

lAnalyst: DGG Date: 02-Feb-96
Signature of Chemist: SLF Date: /EL

SAM PLE.I REV 1.2 22OiONML

2753

1:22010N\OUT\SR536O.WB1 02/02/96



WHC-SD-WM-DP-10 3, REV. 1

WORKBOOK PAGE: DUP9

WH640WVDP1R /ev-

LA-220-101 / D-1 Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1) DUP
DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) 1.00_

DUP TOTAL COUNTS (TC) #299 GROSS WEIGHT (W2) 7.2399
COUNT TIME In MINUTES (CT) 1 ARE WEIGHT (W1)

5360 BACKGROUND In cpm (BKG) 4.A NET WEIGHT (W3) 0.0886
SAMPLE VOLUME in mL (SS) 0,5OO DELTA TIME (HOURS) 24.17

SR90-01 DILUTION FACTOR (DF) 2 U
DIGEST FACTOR (g/L) 1( giL 2.3764/

SOLID SAMPLE COUNT RATE (Rs) 825.90 SR-90 EFFICIENCY FACTOR (C1) 0A180
CRITICAL LEVEL (LC) 1.20 -90 EFFICIENCY FACTOR (C2) 0.4660

96000894 TIME OF SEPARATION (ST) 04 Rmax NIA
I_____DATE OF SEPARATION (SD) '2/01J9 DETECTION LIMIT 2.50

0 TIME OF COUNT (TOC) 1b:55 Sr-89190 CONC In jCiig 7309E-01
' pI:|DATE OF COUNT (DOCI f2/62I#

FUS-ZR01

S96T000250
Rument C~oda, Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in opm (BKG)

WfB781 S r-89/90 CONC in pCVg Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RScO
_ fl "epIreS y RS*1000*DF/((CI+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

>tMC NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA * 0.1000))
Ch mst2t % Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
~W/<S LF+ Percent Carrier Recovery= (Net Weight/ Expected weight) * 100

A s NOTE: Expected weight = CVA * 0.1
DGG t Detection Levels and Less Than Values are determined from Procedure LA-508-002.

00i ow___mpet Delta Time (hours) = ((DOC - SD) *24) + (TOC - ST) /100

Analys1s~AW Da > -DETECTION
2/9 1 Sr-89/90 CONCENTRATION 6.73E-01 pCIg LEVEL

AnIVss Tiie
1:43 AM> RELATIVE COUNTING ERROR 2.2% 2.04E-03

'Zampe Pont pCllg
by0 PERCENT CARRIER RECOVERY 88.6%

Analyst: DGG Date: 02-Feb-96

1Signature of Chemist: SLF Date: .
SAMPLE.WBI REV 1.2 2201ONML I

2754
1:\2201 ON\OUTSR536O.WB1 02102/96



WORKBOOK PAGE: SAM10

WHC-SD-WM-DP.-103, REV. 1
K iC .1_WGD4flrR_13_fE%.-

LA-220-101 / D-1 Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1) SAMPLE
V -ff#We 7" DETECTOR NUMBER 12 CARRIER ADDED In MIL (CVA) 1.00_

SAMPLE TOTAL COUNTS JTC) 2410$ GROSS WEIGHT W1838
>5' d t - A COUNT TIME in MINUTES (CT) 1i TARE WEIGHT MWOM7.9_

5360 BACKGROUND in cpm (BKG) 4 NET WEIGHT [W3) 0.0881
777-797 SAMPLE VOLUME in mL (SS) t ,b 0 DELTATIME (HOURS) (DT) 24.50

SR90-01 DILUTION FACTOR (DF) 1
$2 W|N I DIGEST FACTOR (g/L) (D gIL 1.758

SOLID SAMPLE COUNT RATE (Rs)l 2006.30 SR-90 EFFICIENCY FACTOR (C1) 0.4180
<C ''%''5 CRITICAL-LEVEL (Lc) 1.20 Y-90 EFFICIENCY FACTOR (C2) 0.4660

96000894 TIME OF SEPARATION (ST) i 104 Rmax NIA
DATE OF SEPARATION (SD 02/w1/t6 DETECTION LIMIT 2.50

0 |TIME OF COUNT (TOC) 11:' 15 r-9190 CONC in pClI/ 2.2174E+00
G- - DATE OF COUNT (DOC) . 2,d2/9O

PUS-ZROI

S96TO0261
Instumsnt Cnde', Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27811 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS40
Pr Th'tpared B~ RS*1000*DF/((Cl+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

U5tMCNOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA *0.1000))
ChrIst Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG *CT)*1.96)

t <.LPercent Carrier Recovery = (Net Weight I Expected weight) * 100
s NOTE: Expected weight = CVA * 0.1

DGG Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Da~te Cm plete Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

Cz AnaIsIsflae DETECTION
f 2T) t01b1 Sr-8990 CONCENTRATION 2.22E+00 PCIlg LEVEL

AnalysIs ime
1O:45A M RELATIVE COUNTING ERROR 1.4% 2.76E-03

pCilg
BY-10 PERCENT CARRIER RECOVERY 88.1%

jAnalyst: DGG Date: 02-Feb-96
jSignature of Chemist: SLF Date: 7. & / I 1

SAMPLE.WB1 REV 1.2

1:\22010N\OUT\SR5360.WBI1

b2010NM

2755
02/02/96



WHC-SD-WM-DP-1 03, REV. 1
WORKBOOK PAGE: DUP11i
LA-220-101 / D-1 DUP

> 'WZiJ' r";DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) / 'LOGO
DUP TOTAL COUNTS (TC) V< 3GROSS WEIGHT (W2)

a' t|COUNT TIME In MINUTES (CT) ' iT WEIGHT (W1)io _ _ _ _ U
5360 BACKGROUND in cpm (BKG) ' NET WEIGHT (W3) 0.0891

- SAMPLE VOLUME in mL (SS) 0.54 DELTA TIME (HOURS) (DT) 24.75
(iDSR90-01 DILUTION FACTOR (DF) t2$'f ;- f' /4/

747$905!! DIGEST FACTOR (gDL) (0 g/L 1.7112 W4f> z#. 4I YatA 4  f2 S
SOLID SAMPLE COUNT RATE (Rs) 2098.80 SR-90 EFFICIENCY FACTOR (C1) 0.4180

"'/0 ' ,y"iCRITICAL LEVEL L) 1.20 -90 EFFICIENCY FACTOR (C2) 0.A660
96000894 TIME OF SEPARATION (T) 10:4 Rmax || NIA

rf n 3 DATE OF SEPARATION (SD) t2/01/00 DETECTION LIMIT (Ld)2.50
0 TIME OF COUNT (TOC) S11:3 Sr-8990 CONC In pCl1g 2.3520E+00

!11 t6 i 7"'DATE OF COUNT IDOC) f2I62I98

FUS-ZROi

S96T000251
a Istr mn , 2 Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27T11'.,$ Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
Plreparedi 0 ~ |RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

M____B NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA* 0.1000))
C~hemifst Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

;2't.SL L Percent Carrier Recovery= (Net Weight/ Expected weight)* 100
~'~<AnartV NOTE: Expected weight = CVA* 0.1
D GGs ' Detection Levels and Less Than Values are determined from Procedure LA-508-002.

tK te co plete> aDelta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100
02)02/9 8

AKalis R te DETECTION
_ 2__ 1/9 _ S r-89I90 CONCENTRATION 2.35E+00 pCI/g LEVEL

10:45 AM RELATIVE COUNTING ERROR 1.4% 2.80E-03
ASampie Point' pCI/g

Y-1P . PERCENT CARRIER RECOVERY 89.1%

Analyst: DGG Date: 02-Feb-96
1Signature of Chemist: SLF Date: -/4A?4

SAMPLE.WB1 REV 12 I220-NML k

z2"5G

I:\2201 ON\OUT\SR5360.WB1

Sr-89/90 : LA-220-101 (ID-1), 102 (L-3)1,104 (D-1)

02/02/96



WHC-SD-WM-DP-103, RE16C-SD-WM-DP-103, REV. 1
02/09/9615:38
A-004-1 LABCORE Data Entry Template for Worklist# 5630

Analyst: Aa,.5--Instrument: ABOO /g Book#

Method: LA-220-101 Rev/Mod ) -

Worklist Comment: Use .250 mL sample size. Rerun #1. SLF

S Type Sample# R A Test Matrix Group# Project

1 STD @SR90-01 SOLID

2 BLNK-PREP @SR90-01 SOLID

3 BLNK/BKG @SR90-01 SOLID

4 SAMPLE S95TOO4187 0 Z @SR90-01 SOLID 95000229 BY-106
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

5 DnP S95T004187 0 Z @SR90-01 SOLID

6 SAMPLE S95TOO4189 0 Z @SR90-01 SOLID 95000229 BY-106
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

7 DUP S95T004189 0 Z @SR90-01 SOLID

Final page for

Analyst bPature Date

workli t # 5630

Ayst ignature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2757

Page: 1



worklistdata Version 0.0 05/16/95
02/12/96 14:56

WHC-SD-WM-DP-103, REV. I Page: 1

LABCORE Completed Worklist Report for Worklist# 5630

Analyst: dgg - Instrument: AB12 Book#

Method: Rev/Mod

Worklist Comment: Use .250 mL sample size. Rerun #1. SLF

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

1 $T1 : $SR90-01 >SR90-01 QOL 1.23E-43 1.2E-3 99.% Recovery

1 STD
1 SW.
2 BLNK-PREP
2,BLNK-PREP
2 BLNK-PREP
3 BLNK/BXQ
4 SAMPLE S95T004187
4 SAMPLE S95T04187
4 SAMPLE S95T004187
5 DUP $95T.004187:
5 DUP S95T004187
5 DUP S9$T.0418.7
6 SAMPLE S95T004189
6 SAMPLE S95T.004189
6 SAMPLE S95T004189
7 DUP 595T004189
7 DUP . S95T004189
7 DUP S95T004189

0 @SR90-01
0 : @SR9O-01

0
0
0
0
0 z
0 z
0 Z
0 2
0 Z
0 z
0 z
D Z
0 z
0 z
0 z
0 z

@SR90-01
@SR90-01

@SR90-01
@SR90-01
@SR90-01
@SR90-01
@SR90-01
@SR90,0.1
@SR90-01
.SR90-01

@SR90-01

@SR90-01
@SR90-01
@SR90-01
@SR90-01

SR90-01C SOLID 100 9.01E+01 90.100 % Recovery

SR9T-1ESqLD. 1., .b6E+0 x1.60 Ct.E4,oY

SR90-01 SOLID 1 1.14E-3 0.000 uCi/g

SR90-01c SOLw 100 8.92E+Q1 89.800 % Recpery

SR90-01E SOLID 1.00 9.43E+01 94.300 % Ct. Error

SR90-01 SOLID 1 1.49E400 1.499 .uGi/.
SR90-01 SOLID N/A 1.21E+00 1.350e-003 uCi/g

SR90-01C SOLID N/A 9.07E401.1.OOe-004 X Recovery .

SR90-01E SOLID N/A 1.28E+00 0.000 % Ct. Error

SR90-p1 :SPL2. 21E+0 :.5...5+0.. .440 RPD
SR90-01C SOLID 100 9.10E+01 91.000 % Recovery
,SR90-0E SOLID 1O 573E-1 0.570 % Ct. Error

SR90-01 SOLID NIA 9.91E+09 2.890e-003 uCi/g
sil9.0-..C SOUP. . /A 9.15E+.1 :.9Q-04 % Recovery

SR90-01E SOLID N/A 6.51E-01 0.000 % Ct. Error
SR90-01 SOLID 9.91E+O AI9,32E+ .6.14. .P
SR90-01C SOLID 100 9.11E+01 91.100 % Recovery
SR90-01E SOLID 1.00 6.97E-01 0.700 %Ct. Error

Final page for worklist# 5630

Analyst Signature Date

Reviewer Sig ature

Analyst Signature

Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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WORKBOOK PAGE: STD1
Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104

WHC-SD-WM-DP-103, REV. I

(D-1) LIQUIDS STANDARD
TpDETECTOR NUMBER 12 CARRIER ADDED in mL CY 1.000

STD TOTAL COUNTS (TC) 11205 GROSS WEIGHT (W2) 7.251
Wik Lis COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (W1) 711

5630 BACKGROUND in cpm (BKG) NET WEIGHT (W3) 0.0901
TWM Cod SAMPLE VOLUME in mL (SS) 1000 DELTA TIME (HOURS) (DT) 8.00

SR90-01 DILUTION FACTOR (DF) . N fi V
Ma ti DIGEST DILUTION FACTOR DDF I = 0

LIQUID SAMPLE COUNT RATE (Rs) 1116.00 SR-90 EFFICIENCY FACTO (C1) 0.4180
70 Nube CRITICAL LEVEL (Lc) 1.28 Y-90 EFFICIENCY FACTOR (C2) 0.4660

96001191 TIME OF SEPARATION (ST) 22:00 Rmax NIA
p R:un DATE OF SEPARATION (SD) 02111196 DETECTION LIMIT (Ld) 2.65

0 TIME OF COUNT (TOC) 06:00|Sr-89190 CONC. in pCiL 1.2220E+00
p Prep DATE OF COUNT (DOC) 02/12)961
N/A STANDARD BOOK# __ _

m # STANDARD VALUE in zCilmL 1.2345E-03

WB27811 Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
P r Sr-89/90 CONC In pCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=o OR REPLACE RS WITH Lc IF RS<O

jSZ RS*DF*DDF*1000/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
C NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA 0.1000))

sL Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
DOG a Percent Carrier Recovery= (Net Weight/ Expected weight) * 100
D G G * NOTE: Expected weight = CVA * 0.1

. C..p.... Detection Levels and Less Than Values are determined from Procedure LA-508-002.
02112196 Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100

DETECTION
02111/96 Sr-89/90 CONCENTRATION 1.22E-03 pCI/mL LEVEL

11:40 PM RELATIVE COUNTING ERROR 1.9% 2.90E-06
pCi/L

BY-1O PERCENT CARRIER RECOVERY 90.1%

rAnalyst: DGG Date: 12-Feb-96

[Sionature of Chemist: SLF Date: 2 /1 3 74
STANDARD.WBI REV 1.2 2201ONML

2759

1A22010N\OUTXSR5630.WBI 02/12/96



WHO-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: BLANK2
LA-220-101 / D-1 Sr-89190: LA-220-101 (D-1), 102 (E-3), 104 (D-1) BLNK-PREP

DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.000
BLNK-PREP TOTAL COUNTS (TC) 67 GROSS WEIGHT 27.0013

COUNT TIME In MINUTES (CT)|| 10 TARE WEIGHT (W1) 6.91 1
5630 BACKGROUND In cpm (BKG) 7 7 4.8 NET WEIGHT (W3) 0.0898

T SAMPLE VOLUME In mL (SS) <C 2 1.000 DELTA TIME HOURS) T 8.25
3SR90-01 DILUTION FACTOR I(DF) 1 C ': , _

DIGEST FACTOR (g/L) D IL 2.1196 ''1
SOLID SAMPLE COUNT RATE (Rs) 2.20 SR-90 EFFICIENCY FACTOR (C1) 0.4180

tm CRITICAL LEVEL ILC) 1.28 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96001191 TIME OF SEPARATION (ST)| K. 22:00 Rmax N/A

i YX'un DATE OF SEPARATION (SD) 02/11196 DETECTION LIMIT (Ld) 2.65
0 TIME OF COUNT (TOC) 08:5 Sr-9190 CONC In pCI 1.137E-03

4bapVMPid DATE OF COUNT (DOC) I 1 021119
N/A

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
W2781 1: Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<O

y RS*1000*DF/((C1 +C2*(i-e to the power of ((-natural log 2)164.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA 0.1000))

~ACI1 i~:Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1
DGG Detection Levels and Less Than Values are determined from Procedure LA-508-002.

it4e ', C XmlttE Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100
02112160

... A..... at DETECTION
02111/96 Sr-89190 CONCENTRATION 1.14E-03 pCI'g LEVEL

11:40 PM RELATIVE COUNTING ERROR 94.3% 1.37E-03

BY-106 PERCENT CARRIER RECOVERY 89.8%

Analyst: DGG Date: 12-Feb-96

Is natureofChemist: SLF Date: z/g /1,
BLANK.WB1 REV 1.2 220IONML

2760

1:\22O1 0N\0UTXSR5630.WB1 02112/96



WORKBOOK PAGE: SAM4
LA-220-101 / D-1

WHC-SD-WM-DP-103, REV. 1

Sr-89/90: LA-220-101 (D-I), 102 (E-3), 104 (D-1)
TpDETECTOR NUMBER 12 ICARRIER ADDED In mL (CVA)il 1.000

SAMPLE TOTAL COUNTS (TC) 2721 GROSS WEIGHT (W2) 9796
s COUNT TIME In MINUTES (CT) 10 TARE WEIGHT (W) 6.889

5630 BACKGROUND In cpm (BKG) , 4.| NET WEIGHT (W3)|I 0.0907
T"st 'oY7 SAMPLE VOLUME In mL (SS) 1.000 DELTA TIME (HOURS) (DT) 8.50

SR90-01 DILUTION FACTOR (DF) 1 M_
t4x DIGEST FACTOR (g/L) (DgLN 2.1196

SOLID SAMPLE COUNT RATE (Rs)| 2367.60 SR-90 EFFICIENCY FACTOR (Cl) 0.4180
'u CRITICAL LEVEL (Lc) 1.28 Y-90 EFFICIENCY FACTOR (C2) 0.4660

96001191 TIME OF SEPARATION (T) 2aRa /
R DATE OF SEPARATION (SD) 021196 DETECTION LIMIT (Ld) 2.65

1 TIME OF COUNT (TOC) 06:30 Sr-89190 CONC In Ci9 1.2090E+00
p DATE OF COUNT DOC 02112196

FUS-ZR01

S95T004187
nL Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (dT)) - Background in cpm (BKG)

W82781 I Sr-89190 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RS<O
~ \dY R S*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Cm t Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

SL F Percent Carrier Recovery = (Net Weight / Expected weight) * 100
t Atmiyst NOTE: Expected weight= CVA * 0.1

IIGG Detection Levels and Less Than Values are determined from Procedure LA-508-002.
p : Delta Time (hours) = ((DOC - SD) *24) + (TOC - ST)/ 100

AS t -DETECTION
0211 96 Sr..89190 CONCENTRATION 1.21E+00 pCI/I LEVEL

11:40 PM RELATIVE COUNTING ERROR 1.3% 1.35E-03
mp n pCIg

bY..108 PERCENT CARRIERRECOVERY 90.7%

Anayst: 1DGG Date: 12-Feb-96

Signature of ChemIst: SLF Date: 2 113 .
SAMPLE.WB1 REV 1.2 22O1ONML 14

2761

1:\22010N\OUT\SR563O.WB1

|[ SAMPLED

02/12196



WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: DUPE
LA-220-1 01 / D-1 Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1)

T p t'DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) 1.000
DUP TOTAL COUNTS (TC)| 117088 GROSS WEIGHT (W2) 7.0830

k Us4 COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (W1) 6.9920
5630 BACKGROUND in cpm (BKG) 4.5 NET WEIGHT (W3) 0.0910

to SAMPLE VOLUME In mL (SS) 1.000 DELTA TIME (HOURS DT 8.75
5R90-01 DILUTION FACTOR (DF)i 1: I' all 7 -

Matra DIGEST FACTOR (g/L) (D gIL 2.116
SOLID SAMPLE COUNT RATE (Rs). 11704.30 SR-90 EFFICIENCY FACTOR (C1) 0.4180
c ip CRITICAL LEVEL (Lc) 1.23 Y-90 EFFICIENCY FACTOR (C2) 0.4660

96001191 TIME OF SEPARATION S 22:06 Rmax NIA
DATE OF SEPARATION (SD 02A16/ DETECTION LIMIT (Ld 2.65

1 TIME OF COUNT (TOC) OB 45 [Sr-8990 CONC In pCIlg 5.9521E+00
U'p' P '""M DATE OF COUNT (DOC) 02112/96|1

FUS-ZRO1

S95T004187
Sample Count Rate (Rs) (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

W27811 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lc if RS<0
el RS*1000*DF/((CI+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

Sze NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
C s Relative Counting Error = The Square Root of ((TC + BKG * CT) I (TC - BKG * CT)*1.96)

SLF Percent Carrier Recovery = (Net Weight / Expected weight) * 100
A NOTE: Expected weight = CVA * 0.1

OG. Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Da,12p 6 Delta Time (hours) = ((DOC - SD) *24) + (TOC - ST) / 100

An"yR b tiEp DETECTION
02/11/9 Sr-89190 CONCENTRATION 5.95E+00 pCl/g LEVEL

1140 PM RELATIVE COUNTING ERROR 0.6% 1.35E-03
pCI/g

BY4106 PERCENT CARRIER RECOVERY 91.0%

Anajyst: .,~ DGG Date: 12-Feb-96
Signature of Chemist: SLF Date: 2. / 7/

SAMPLE.WBI REV 1.2 2201ONML

27G2

1\2010N\0UT\SR530.WBI

11 DUP -

02/12/96



WHC-SD-WM-DP-103, REV. I

WORKBOOK PAGE: SAM6
LA-220-101 / D-1 Sr-89190 : LA-220-101 (13-I), 102 (E-3), 104 (D-1) SSAMPLE

pI -0 DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) 1.000
SAMPLE TOTAL COUNTS (TC) 90661 GROSS WEIGHT (W2) 6.9835
t s COUNT TIME In MINUTES (CT) 10 TARE WEIGHT (W.) 8920
5630 BACKGROUND In cpm (BKG) 4.A NET WEIGHT (W3) 0.0916

AMPLE VOLUME In mL (SO) 0.500 DELTA TIME (HOURS) (DT) 9.00
SR90-01 DILUTION FACTOR (DF) m 1z

'ar% ' DIGEST FACTOR (g/L) (D gL 1.9528
SOLID SAMPLE COUNT RATE (Rs) 9061.60 SR-90 EFFICIENCY FACTOR (C1) 0.4180

C 4 A RITICAL LEVEL (Lc) 1.28 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96001191 TIME OF SEPARATION (ST) 22:0C Rmax NIA

R , * DATE OF SEPARATION (SD) 0.021196 DETECTION LIMIT (Ld) 2.65
1 TIME OF COUNT (TOC) 07:00 Sr-89190 CONC In UCIg 9.9074E+00I

S ~DATE OFCOUNT [(DOC) 02112198
FUS-ZROI

S95T004189
tume C ' d Sample Count Rate (Rs) (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Wm781 Sr-89/90 CONC in pCilg Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with.Lc if RS<0

d .Bitt.R S*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
SZ NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA *0.1000))
Chmt Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
SL F Percent Carrier Recovery = (Net Weight / Expected weight) * 100
a NOTE: Expected weight = CVA * 0.1

OGG K Detection Levels and Less Than Values are determined from Procedure LA-508-002.
....C.......Delta lime (hours) = ((DOC - S) *24) + (TOC - ST) / 100

0 2/1219 6
DETECTION

b2/11/96, Sr-89/90 CONCENTRATION 9.91E+00 pCI/g LEVEL

11:40 PM RELATIVE COUNTING ERROR 0.7% 2.89E-03

BY.-10B PERCENT CARRIER RECOVERY 91.5%

IAnalyst: DGG Date: 12-Feb-96
SInature ofChemist: SLF Date: Z //S 1

SAMPLE.WBI REV 1.2 2201ONML

2763

1:\2201 ON\OUT\SR5630.WB1 02/12/95



WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: DUP7
LA-220-101 / D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)

_ T0 DETECTOR NUMBER 12 CARRIER ADDED In mL (CA)| . 1.000
DUP TOTAL COUNTS (TC) 79251 GROSS WEIGHT (W2) 7 .361|

W s COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (W1) 9390
5630 BACKGROUND In cpm (BKG) .4.5 NET WEIGHT (W3) 0.0911

TestZ CJd SAMPLE VOLUME In mL (SS) 0.500 DELTA TIME JHOURS) 9.25
SR9O-01 DILUTION FACTOR (DF)

Marx DIGEST FACTOR (g/L) (D g/L 1.818 8
SOLID SAMPLE COUNT RATE (Rs) 7920.60 SR-90 EFFICIENCY FACTOR (C1) 0.4180

BA tdhNultEWC CRITICAL LEVEL (Lc) 1.28 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96001191 TIME OF SEPARATION (ST) 22:00 Rmax NIA

R DATE OF SEPARATION (SD) 0OE2 DETECTION LIMIT (Ld) 2.65
1 TIME OF COUNT (TOC) 05 Sr-89190 CON I JCIg 9157E+00

79 pl DATE OF COUNT (DOC) :02/2198
FUS-ZR01

S95T004189
Wl sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)

WB2811 . Sr-89/90 CONC in pC!/g Replace RS with RMAX if RSaLc and RS>=O or Replace RS with Lc if RS<o

Pr 7d RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
SZC NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA* 0.1000))

Cms Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
SLF Percent Carrier Recovery = (Net Weight / ExpectQd weight) * 100
ff#1_ttM NOTE: Expected weight = CVA * 0.1
OGG Detection Levels and Less Than Values are determined from Procedure LA-508-002.

ea t Cmplte Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100
0211219

A77_y__ D1 "7"" DETECTION
02/11196 Sr-89/90 CONCENTRATION 9.32E+00 pCIg LEVEL

An fii1iW
11:40 PM RELATIVE COUNTING ERROR 0.7% 3.11E-03

BY-16 iPERCENT CARRIER RECOVERY 91.1% _____

Analyst: DGG Date: 12-Feb-96

Signature of Chemist: SLF Date: e- / L /T(
SAMPLE.WB1 REV 1.2 22O0IONML

2764

lf:22010N\OUT\SR5630.WB1

DUP -1

02/12196



02/09/96 15:39
A -00041

WHC-SD-WM-DP-103, REV. I Page: 1

LABCORE Data Entry Template for Worklist# 5631

Analyst: P2 Instrument: AB00 /f Book#

Method: LA-220-101 Rev/Mod ) -~

Worklist Comment: Use .250 mL sample size. Rerun #1. SLF

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK-PREP

3 BLNK/BKG

4 SAMPLE

@SR90-01 SOLID

@SR90-01 SOLID

@SR90-01 SOLID

S95TOO4180 0 Z @SR90-01 SOLID 95000229 BY-106
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

5 DUP S95TOO4180 0 Z @SR90-01 SOLID

Final page for worklist # 5631

'Aa yst ignature Date AaIy t Sign ure Date

Data Entry Comments:

S =Worklist Slot Number, R? = Replicate Number, A = Aliquot Code.

2765

-1/ " 4 1

,p



worklistdata Version 0.0 05/6/95
02/15/96 13:44 WHC-SD-WM-DP-103, REV. 1 Page:.

LABCORE Completed Worklist Report for Worklist# 5631

Analyst: dpb Instrument: AB12 Book#

Method: - Rev/Mod .

Worklist Comment: Use .250 mL sample size. Rerun #1. SLF

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

1 STD. 0, t: -01 stR90-t1 S0tID 1.f2l-03 1.2SE-2 101.3 0, Recovery
1 STD 0 *SR90-01 SR90-01C SOLID 100 8.81E+01 88 .100 % Recovery
1 STD 0 *SR900; BR90-013 SOLID 1400 I87+00 1.670 tct. Error
2 BlNK-PREP 0 SR90-01 SR90-01 SOLID 1 3.92E-3 0.000 uCi/g
2.~uq DN-tnpR .. 0 so-01 ari-ozc. go'an z0o e,74%+z. o7.4*o t Recovery
2 BLnU-PREP 0 *SR90-01 SR90-01E SOLID 1.00 1.07E+02 107.000 % Ct. Error
3 Bta4C/hK O.. b q$kd-u: S$0§-± AOIID 1 .43Etfl t43& u O /g

4 SAMPLE S95T004180 0 Z *SR90-01 SR90-01 SOLID N/A 5.95E+00 5.4100-003 uCi/g
4 SAMPLE sbs2Fb418t 0 :.iB:9i0i ..&-b bm U/A %95.0Q+01X 1. Z0,O +l04 % Ae7ovawy
4 SAMPLE S95T0O4180 0 Z OSR90-01 SR90-01E SOLID N/A 1.16E+00 0.000 % Ct. Error
S PUP B95T004180 0 £ 1SE90-O1 SR9OrO1 SOL=h 5.95B+O as4E+0 39,000 EPD
5 DUP 995T004180 0 Z OSR90-01 BR90-01C SOLID 100 8.82E+01 88.200 % Recovery
S D01' flST041aQ: 0. q gS9O-OX SRpi-ZD1 dODI4 . ... .. ,BE-01 0.990 % Ct, Error

Final page for worklist# 5631

Analyst Signature - Date

Reviewer bi ature'

Analyst Signature

2 /t5/7 4
Date

Units shown for QC (BLK/BKG) may not reflect the actual units.

2 766

Date



WORKBOOK PAGE: STD1
Sr-89190: LA-220-101 (D-1), 102 (E-3), 104 (D-1)

WHC-SD-WM-DP-103, REV. 1
LIQUIDS STANDARD 1

22El |DETECTOR NUMBER 2CARRIER ADDED m mL
STD TOTAL COUNTS (TC) " 71100l GROSS WEIGHT (W2) 6.__2_

COUNT TIME in MINUTES (CT) ,'-t'"'.1 ATARE WEIGHT (W) 6.873
5631 BACKGROUND in cpm (BKG) 4.44 NET WEIGHT (W 0.0881

SAMPLE VOLUME in mL (SS) 1,'-' I DELTA TIME (HOURS) (DT) 6.50
SR90-01 DILUTION FACTOR (DF) 1j '7,>,

DIGEST DILUTION FACTOR DDF 1 >0 ri K41
LIQUID SAMPLE COUNT RATE (Rs) 1102.60 SR-90 EFFICIENCY FACTO (CI) 0.4180

- J f CRITICAL LEVEL (Lc) 1.26 190 EFFICIENCY FACTOR (C2) OA660
96001192 TIME OF SEPARATION (ST) ;3:4; Rmax NIA

(%'" "'~'DATE OF SEPARATION (SD) 02fl4f96 DETECTION LIMIT (Ld) 2.62
0 TIME OF COUNT (TOC) 06:15 Sr-90CONC. in IC ~L 1.2539E+O0

A< faP' ' DATE OF COUNT (DOC) 150219.
N/A STANDARD BOOK# 6

STANDARD VALUE in pCilmL 1.2342E-03

/ s$uent C'd
S W82t11 - Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=O OR REPLACE RS WITH Lc IF RS<O
SEH ~ RS*DF*DDF*1 000/((CI +C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)

Chem______s____NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA * 0.1000))
SLF __Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

Anajlys 'G§t Percent Carrier Recovery = (Net Weight / Expected weight) * 100
DPS NOTE: Expected weight= CVA * 0.1

fate Comptete Detection Levels and Less Than Values are determined from Procedure LA-508-002.
i02flsI49 <t Delta lime (hours) = ((DOC -SD) *24) + (TOC - ST) /100

SAnatysMs Dt DETECTION
02/146; . Sr-89190 CONCENTRATION 1.25E-03 piCi/mL LEVEL

11:45 PM RELATIVE COUNTING ERROR 1.9% 2.98E-06
SAmpePomtl~ pCUL

M Y-10A PERCENT CARRIER RECOVERY 88.1%

Analyst: DPB Date: 15-Feb-96

Slgnature of Chemist: SLF Date: 2 //'__
STANDARDWB1 REV 1.2 2201ONME

2767

1:\2201ON\OUT\SRS631.WB1 02/15/96



WORKBOOK PAGE: BLANK2
WHC-SD-WM-DP-103, REV. 1

LA-220-iO1 I D-1 Sr-89190 : LA-220-iO1 IfD-1102I.1 An

BLNK-PREP
ETECTOR NkMBER

TOTAL COUNTS
tA&9Xjj~LZCOUNT TIME In MINUTES

(TC)

5631 BACKGROUND In cpm (BKG) 4.
SAMPLE VOLUME In _SS

SR9001 DILUTION FACTOR (DF

12z

7 * iI DIGEST FACTOR (g/L)
SOLID SAMPLE COUNT RATE

CRITICAL LEVEL
96001192 TIME OF SEPARATION

2iii iIAT FSPRTO

D g/L)
(Rs)
(Lc)

2.2188
1.90
1.26

ST) 2 4 I ;,

IONfSD Xt4*4*A

0 MO UT0
_____ DATE OF COUNT IDOC) K2/1iim6

WB27t411

SEH

Z LF

Antipst4,I

V .k -

I-1) ||BLNK-PREP
CARRIER ADDED In mL (CVA) 1.000
GROSS WEIGHT (W' 7.02 3
TARE WEIGHT ( .
NET WEIGHT 3 0.0874
DELTA TIME _HOURS DT 6.75

SR-90 EFFICIENCY FACTOR (C) 0.4180
Y-90 EFFICIENCY FACTOR C2 0.4660
Rmax LINMA

Wr IVU 1 UN IMITLd)
Sr G In Cg 3.9164E-03

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89190 CONC in pCi/g Replace RS with RMAX If RS<=Lc and RS>=O or Replace RS with Lc if RS<o
RS*1000*DF/((C1 +C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight)* 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

;/14kt fs f Sr-49190 CONCENTRATION 3.92E-03 pCIlg

11:4 PM" RELATIVE COUNTING ERROR 106.7%
Satple Pjolnt

BY14 6

.740/

DETECTION
LEVEL

5.40E-03
PCGIg

IAnalyst- --- -
AnK.sI RDPB . Date: 15-Feb-96

Signature of Chemist: . SLF Date: 7-
BLANK.WB1REV1.2 220NM- -----

r76

1:\22010N\UTSR5631.WB1 02/15/96

4
0

.- PERCENT CARRIERRCVENY9
874%



WORKBOOK PAGE: SAM4
LA-220-101 / D-

WHC-SD-WM-DP-103, REV. 1

Sr-89190: LA-220-101 (D-1), 102 (E-3), 104 (D-1)
4W// if t /DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA) 1.S0O

SAMPLE TOTAL COUNTS JTCI 2OO3O GROSS WEIGHT IW2).7,
VDWIIA"', COUNT TIME in MINUTES (CT) TARE WEIGHT JWf) 7

5631 BACKGROUND In cpm (BKG) 44 NET WEIGHT UW3) 0.0870
7371 =sw ' SAMPLE VOLUME In mL (SS) 02t6 DELTA TIME HOURS) (DT) 7.00
MR90-01 DILUTION FACTOR (DF) 1-' . 1",

'ILL DIGEST FACTOR (g/L) (D gIL 2.2188 M
SOLID SAMPLE COUNT RATE (Rs) 2878.60 SR-90 EFFICIENCY FACTOR (C1) 0.4180
0~t~bNnn CRITICAL LEVEL (La) 1.26 Y-90 EFFICIENCY FACTOR (C2) 0.4660

96001192 TIME OF SEPARATION (ST) C23:4$ Rmax _ _ NIA
DATE OF SEPARATION (SD) 42f14t9$ DETECTION LIMIT ILdI1 2.62

1 TIME OF COUNT (TOC) I :4$ ISr-89/90 CONC In pCIlg 5.9455E+00
I af"3DATE OF COUNT (DOC) EtO2159f

FUS-ZR01

S95T004180
r Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

Sr-89/90 CONC in pCi/g Replace RS with RMAX If RS<=Lc and RS>=0 or Replace RS with Lc if RScO
r ByK RS*1 000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
EH 4 NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
C ....is. Relative Counting Error = The Square Root of ((TC + BKG * CT) I (TC - BKG * CT)*1.96)

[S LF ' Percent Carrier Recovery = (Net Weight / Expected weight) * 100
A---------- NOTE: Expected weight= CVA * 0.1

DPB' Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Dat0om p .et Delta Time (hours) = ((DOC -SD) *24) + (TOC- ST) / 100

Anal te DETECTION
M2O14/9& Sr-89190 CONCENTRATION 5.95E+00 PCilIg LEVEL

hA PM RELATIVE COUNTING ERROR 1.2% 6.41E-03
®M7le Pon M pCilg
BY-,, /PERCENT CARRIER RECOVERY 87.0%

ifAnalyst: PBDate: 15-Feb-96
Si nature of Chemst: , SLF Date: Z / /

SAMPLE.WB1 REV 1.2 22010*L

2769

I:\22010N\OUT\SR5631.WB1

SAMPLE (

02/15/96



WHO-SD-WM-DP-103, REV. I
WORKBOOK PAGE: DUPS
LA-220-101 / D-1 Sr-89/90 : LA-220-1O1 (D-1), 102 (E-3), 104 (D-1) DUP

/ /tA DETECTOR NUMBER 12 CARRIER ADDED in mL (CVA)j 1.0O
DUP TOTAL COUNTS (TC) 3964S GROSS WEIGHT (W2)

COUNT TIME In MINUTES (CT) TARE WEIGHT (WI1)1i 720S#
5631 BACKGROUND In cpm (BKG)/ - 4.4NET WEIGHT (W3)1 0.0882

<SAMPLE VOLUME In mL (SS) 25DELTA TIME HOURS) 7.25
SR90-01 DILUTION FACTOR (DF) 1 t

DIGEST FACTOR (gIL) (D g/L 2.0208 Z
SOLID SAMPLE COUNT RATE (Rs) 3960.20 SR-90 EFFICIENCY FACTOR (C 0.4180

211 tt;t CRITICAL LEVEL (Lc) 1.26 |Y-90 EFFICIENCY FACTOR (C2) 0.4660
96 -011011 ;92 |TIME OF SEPARATION (ST) 2:5Rmax |NIA

/ ? O~ 'A:" A'DATE OF SEPARATION (SD) ' 02/14/$ DETECTION LIMIT 2.62
| 1 |TIME OF COUNT (TOC) ' 07:Q fsr-89190 CONC In pCitp 8.8359E+00

A A ' ' ii DATE OF COUNT (DOC) 42t1,i9J
FUS-ZR01

S95T004180
n strm en Cd Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)

W"BJ28' S r-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0

0j epr'd RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
E NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

C"2- mish Relative Counting Error = The Square Root of ((TC + BKG * CT) I (TO - BKG * CT)*1.96)
SLI, L Percent Carrier Recovery = (Net Weight / Expected weight) * 100

Y4 A'j. NOTE: Expected weight=CVA*0.1
' DP ~ Detection Levels and Less Than Values are determined from Procedure LA-508-002.

$, tieamnplete~ Delta Time (hours) = ((DOC - SD) * 24) + (TOO - ST) / 100
42,1/60

A ssate DETECTION
0214/S "Sr-8990 CONCENTRATION 8.84E+00 pCig LEVEL

Anarvsrs Timje
1:450 P RELATIVE COUNTING ERROR 1.0% 5.84E-03

ampiePOlnt pClIg
4Yv1& K PERCENT CARRIER RECOVERY 88.2%

Analyst: DPB Date: 15-Feb-96
SIgnature of Chemist: SLF Date: W / . S

SAMPLEWB1 REV 1.2 2201ONML I

2770

l:22010N\OUT\SR5631.WB1 02/15/96



02/16/9614:08 WHC-SD-WM-DP-103, REV. 1 W; I D WM DP 163, REX'. Page.%

LABCORE Data Entry Template for Worklist# 5766

Analyst: 7T Instrnment: ABOO /\ Book#

Method: LA-220-101 Rev/Mod 0!

Worklist Comment: Determine Sample Size Using Ludlum. new

S Type Sample# R A Test Matrix Group# Project

1 STD @SR90-01 SOLID

2 BLNK-PREP @SR90-01 SOLID

3 BLNK/BKG @SR90-01 SOLID -s

4 SAMPLE S96T000379 0 Z @SR90-01 SOLID 9500 229 BY-106
Analytes Requested: SR90-01 , SR90-01C, SR90- E

5 DUP S96T000379 0 Z @SR90-01 SOLID

6 SAMPLE S96T000374 0 F @SR90-01 SOLID 95000180 BY104 ROTARY
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

7 DUP S96T000374 0 F @SR90-01 SOLID

Final page for worklist # 5766

Analyst Signature Date Analyst blgnature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A - Aliquot Code.

2771



WHC-SD-WM-DP-103, REV.1Iwork stdata Version 0.0 05/16/95 EPage:02/27/96 14:39w;I-DW DPi3,EVIbr7i9
LABCORE Completed Worklist Report for Worklist# 5766

Analyst: knt Instrument: AB12 Book#

Method: Rev/Mod

Worklist Comment: Determine Sample Size Using Ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

I S D 0 SR90-01 SR9 -1E SoD 100 E

2 SLNK-PREP 0 @SR90-01 SR9 1 S ID1 5. E-uc g

1 STK-RE 0 @SR9O-01 SR9O-01C SOLID 100 8.86E+01 88.600 t Recovery "4 >

2 BLNK-PREP 0 &SR90-01 SR9O-01 SOLID 1 2.35E3 2C.Er.... ,~~~~........... ........... ...1 .Rb Q 9 .j' Q . . f ~ v .M S .cv r ~ v A t .: .t .2 ELNK-PREG 0 25R90-01 SR9O-OIE SOLID 1 2.15E+02 23.000 X Ct/rro

SAMPLE S96T000379 0 Z 2SR90-01 SR90-O SOLID 6.42E+OO A.340e-003 tiC/g

4 SAMPLE S96T000379 0 Z @SR90-01 SR90-01E SOLID N4A 1.22E+00 0.000 % Ct. Error
5 U N96'A.39 ' S.- < ,R00 SOLID 6.42E 4 . ,6E+ 0 .3 RP

5 OUP 596T000379 0 Z %R90-01 SR9O-O1C SOLID 100 9.01E+01 90.100 % Recovery*

......... .... .....

5 U 
flxw37;&<S9 -1 R001 O ID10 12E0 1.28 C. Err o $k~x6 SAMPLE 596TC00374 0 2 &5R90-O1_SR90-O1 SOLID N/ 3.47E+O1 1.540e-002 uCi/g

6 APE S6007 0 , 200 SR90ANIA:OL DN/t 9.6E+t1 1.000-004~ t Rcovery A

SAMPLE 596T000374 0 2 5R90-01 SR9O-O1E SOLID N/A 8.17E-01 0.000 X Ct. Error

7 DUP 596T000374 0 Z 2SR90-01 SR90-01C SOLID 100 9.12E+01 91.200 % Recovery
7 DU$$6Ta074a-@R9,1< 'R9 L;01E S.L< 1.0 7 .E- S1 0,75rct..Error&; ~i ~

Final page for worklist# 5766

Analyst Signature Date Analyst Signature Date

z./z s/%Reviewer Si are Date .

Units shown for QC (BLK/BKG) may not reflect the actual units.



WORKBOOK PAGE: STDI
CrOlff

WHC-SD-WM-DP-103 REV. I
HPW f p j

(D-1), 102 (E3, 1U4 (D-1) LIQUIDS STANDARD
DETECTOR NUMBER I'ER>" ADDED In mL (C VA) 4

STD TOTAL COUNTS maC S4W& WEIGHT_______ (W2)__K (COUNT TIME in MINUTES (CT) WEIWGHT
5765 BACKGROUND In cpm (BKG) ~ E EIGHT (W3) 0.0886SAMPLE VOLUME In muL (SS) 4.08~100

05R90-O1 DILUTION FACTOR (DF)
/ ' DIGEST DILUTION FACTOR DDF ____

ID SAMPLE COUNT RATE (Rs) 1053.10 SR-gO FIINYFCT C)048
V$ "am-" ', CRITICAL LEVEL (L)1.23 -90 EFFICIENCY FACTOR (02) 0.466096001348 TIME OF SEPARATION .S .~t'bS Rmax.

n R ' DATE OF SEPARATIO (S)t Oifg DETECTION LIMIT (Ld), 2.560 M TIME OF COUNT (TOC)OC.nMU 1.22 E7+00r]910SDATE OF COUNT (DOC) i62Id
NIA ISTANDARD BOOK # ____

...~ STANDARD VALUE in PCi~mL 1.2332E-031

~r~WB28{1t 1 Sample Count Rate (Rs) =(Total Counts (TC)/Count Time (CT)) -Background in cpm (BKG)
Sr-SQ/go CONG in pCVmL REPLACE RS WITH RMAX IF RSC=LcAND RS>=o OR REPLACE RS WITH Le IF RSsO

...... RS*OF*DDF*1 OO/gCl+C2*(1.e to the power of ((-natural log 2)I64.2*DT)))*SS*REC-222oooo)
K/AZbikr~'NOTE: 64.2 = Half Life for Y(-90 and Rec. = Fractional Carrier Recovery ((W2-WI1) / (CVA *0.1000))

Relative Counting Error = The Square Root of ((TC + 2KG *CT) / (TO - 2KG * CT)l1.96)
'I Percent Carrier Recovery = (Net Weight /Expected weight) *100

ON,______ Z NOTE: Expected weight = CVA * 0.1
:~'~~4 "Q"""''1'Detection Levels and Less Than Values are determined from Procedure LA-508-002.

-&5 aI 1 n h ur) = ((DO0C -SnD) 24) +(TO C- ST) I100MOAMssD 6 DETECTION
ioyie~~4Sr-89190 CONCENTRATION 

1.22E.03 C~mL LEVEL

"MRELATIVE COUNTING ERROR 1.9% 
2.97E-06

... 1Uk.___ PERCENT CARRIER RECOVERY 88.6%

Analyst: KNT Date: 27-Feb-96
Signature of Chemist: SLF Date: 2/I /

STANDARDW61 REv 1.2 22oi1NML~ -"

22012NML

I:\22O10N\OUnSR576G.WB1
02127/96



WORKBOOK PAGE: BLANK2
LA-220-101 I D-1 Sr-89190 : LA-220-101 ID

SOLID

96001348

DETECTOR NUMBER
TOTAL COUNTS

COUNT TIME In MINUTES
BACKGROUND In cpm
SAMPLE VOLUME In mL
DILUTION FACTOR
DIGEST FACTOR(/L
SAMPLE COUNTr RATE
CRITICAL LEVEL
TIME OF SEPARATION
DATE OF SEPARATION

%e DATE OF COUNT (DOC) UJ IlGl .51E3

k WL#S76B"
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)Sr-89/90 CONC in pCi/g Replace RS with RMAX f RSc=Lc and RS>=O or Replace RS with Le If RS<OS . B....... RSIO00*OF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA *0.1000))-2 &C he mIst' Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100

Aat NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.e C J DeltaTime (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

DETECTIONSr-89190 CONCENTRATION < 5.35E-03 P D E LEVEL
An.-' si TWJm&p , LESS THAN Value was Determined from Rmax.

RELATIVE COUNTING ERROR 235.0% 6.461-03

; BY106 PERCENT CARRIER RECOVERY 88.9%

Analyst: --KNT Date:-
SI nature of Chemist: SLF Date: 2 7-e9 I

BLANK.WBI REV 1.2 22010NML I LF ate______

2774

WHC-SD-WM-DP-10 3, REV 1
1WHG 89WM- 1 $ .

j-t* * 1 -. d q

(BKG)

ODF

(Rs
(Lc

ST

SD

-1 -)-
CARRIER ADDED In mL CVA
GROSS WEIGHT 2)
rARE WEIGHI
NET WEIGHT 3w
fELOUIE ORS D

SR-90 EFFICIENCY FACTOR C1
Y-90 EFFICIENCY FACTOR (C2)
Rmax

12

2.2848

0.80
1.23

DETECTION LIMT Ld

1:2201 0N\OUT\SR5766.WB1 02/27/98

0LN0-PRE

4.33?*~

BLNK-PREPD(E
-3), 104 (



WORKBOOK PAGE: SAM4
LA-220-101 / D-1 Sr-89/90 : LA-220-101 (D

WHC-SD-WM-DP-103, REV. 1

-1), 102 (&-3), 104 (0-1)
// "FDETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) I ______-

SAMPLE TOTAL COUNTS (TC) 25V41 GROSS WEIGHT (W2) 722k3
COUNT TIME In MINUTES (C T) 14 TARE WEIGHT (W1) .13_

5766 BACKGROUND In cpm [BKG) 4N2 ET WEIGHT (W3) 0.0900
M/TIM 1=71,70SAMPLE VOLUME In mL (SS) 0.2O DELTA TIME (HOURS DT 4.92

SR90-01 DILUTION FACTOR (DF) // '
R///f/$ 'DIGEST FACTOR (gIL) {D 91L 2.2848 f Al

SOLID SAMPLE COUNT RATE (Rs) 2589.90 MR-90 EFFICIENCY FACTOR (C1) 0.4180
- CRITICAL LEVEL (L 1.23 -90 EFFICIENCY FACTOR C2) 0.4660

96001348 TIME OF SEPARATION [ST _2:Rmax NIA
- / DATE OF SEPARATION SD ' 2'27fl DETECTION LIMIT (Ld) 2.__

0 TIME OF COUNT TOC) 0 Sr-89190 CONC In pCI/p 6.4165E+00
eNWP 6p iDATEOFCOUNT DOC k 2$21

FUS-ZR01

S96T000379
n'st'r'nt od ample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

.1t9W 1-d3r Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS'-O or Replace RS with Lc If RS<o
RS*1 000*DF/((C1 +C2*(-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

t4Jt4NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA* 0.1000))
/ 4 $m4T Relative Counting.Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

F Percent Carrier Recovery = (Net Weight / Expected weight) * 100
< Avt , NOTE: Expected weight = CVA * 0.1

KNDetection Levels and Less Than Values are determined from Procedure LA-508-002.
>YDfruAe jc 1 -m Delta Time (hours) = ((DOC - SD) 24) + (TOC - ST) / 100

~ AhIsv ae DETECTION
2/9 Sr-89/90 CONCENTRATION 6.42E+00 PCI/g LEVEL

: M RELATIVE COUNTING ERROR 1.2% 6.34E-03
r a pi'Tz Ptm pCI/g

PERCENT CARRIER RECOVERY 90.0%

IAnalyst: KNT Date: 27-Feb-96
1Slnature of Chemist: SLF Date:

SAMPLE.WBI REV 1.2 220ONML V

27175

122010N\OUT\SR5766.WB1

SA M P LE

02/27/96



WORKBOOK PAGE: DUPS
LA-220-101 / D-1 Sr-S

WHC-SD-WM-DP-103, REV. 1
wS445&3Ey $

9190: LA-220-101 (D-1), 102 (E-3), 104 (1-1)
- | " ff DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA 1,_00

DUP TOTAL COUNTS (TC) 234 GROSS WEIGHT (W2) 7214
/ ' COUNT TIME In MINUTES (CT) T1 ARE WEIGHT (WI)

5766 BACKGROUND In pm . (BKG) 4.2 NET WEIGHT (W3)__._ 1
-' SAMPLE VOLUME In mL (SS) 0.20 DELTA TIME (HOURS) (DT)

SR90-01 DILUTION FACTOR (DF) SAV 4(// f/,
r'7 DIGEST FACTOR (/L) (D gIL 2;1Is

SOLID AMPLE COUNT RATE (Rs), 2369.20 SR-90 EFFICIENCY FACTOR (C1) 04180
9B Ijiliff CRITICAL LEVEL (L) 1.23 Y-90 EFFICIENCY FACTOR (C)l 0.4660

96001348 IME OF SEPARATION ST ij2:5 Rmax
DATE OF SEPARATION SD <2427I94 DETECTION LIMIT (Ld) 2.56

0 TIME OF COUNT OC) ?%:6Q Sr-89190 CONC In pC/g B.1634E+00
t ' DATE OF COUNT 00C (2(2719S

FUS-ZROI1

896T000379
n m Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)

WB ua2va I' Sr-89/90 CONC in pCi/g Replace RS with RMAX If RS<=Lc and RS>=0 or Replace RS with Lc if RScO
V r eB -, , RS*1000*DF((C+C2*(1-e to the power of ((-natural log 2)/642*DT)))*SS*DDF*REC2220000)

4 J I NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W) / (CVA 0.1000))
' hK m1s t"< Relative Counting Error = The Square Root of ((TO + BKG * CT) / (TC - BKG * CT)*1.96)

>LF Percent Carrier Recovery = (Net Weight / Expected weight) * 100
Anls/' 'NOTE: Expected weight= CVA* 0.1

K NT Detection Levels and Less Than Values are determined from Procedure LA-508-002.
- '.' )p Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

An1$ '&/ DETECTION
M 22 , Sr-89/90 CONCENTRATION 6.16E+O0 CI LEVEL

R02 5$AM RELATIVE COUNTING ERROR 1.3% 6.66E-03
__am__ __ ___ __ ___ __nt_ __ p~lg

eY-1t6 PERCENT CARRIER RECOVERY 90.1%

lAnalyst: /A KNT Date: 27-Feb-96

signature of Chemist: SLF Date:
SAMPLE.WBI REV 1.2 2201ONML f

277'6

I:\2201 0N\OUT\SR5766.WB1 02/27/96

DUP -



04/03/96 08:48
A-0004-1

WHC-SD-WM-DP-103, REV. 1
LABCORE Data Entry Template for Worklist# 7287

Analyst: 9k2t Instrument: ABOO /- Book# 955

Method: LA-220-101 Rev/Mod D - I

Worklist Comment: Determine sample size using ludlum. new

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK-PREP

3 BLNK/BKG

4 SAMPLE

@SR90-01 SOLID

@SR90-01 SOLID

*SR90-01 SOLID

S96T001378 0 Z @SR90-01 SOLID 95000229 BY-106
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

S96T001378 0 Z @SR90-01 SOLID

S96TOO1415 0 Z @SR90-01 SOLID 95000229 BY-106
Analytes Requested: SR90-01 , SR90-01C, SR90-01E

S96T001415 0 Z @SR90-01 SOLID

Final page for worklist # 7287

632v. Kt±11
Analy/ 7re D

Nlup

ate

9/*,.

R?b ;Vor- (33t 0 ;c t Coor-Jjs 4

4-#9Z2

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2777

Page: 1

5 DUP

6 SAMPLE

7 DUP

Data Entry Comments:

tMAZ;
Anal] Date



worklistdata Version 0.0 05/16/95
04/09/9614:47 WHO-SD-WM-DP-103, REV. 1

LABCORE Completed Worklist Report for Worklist# 7287

Analyst: dgg Instrument: AB12 Book#

Method: Rev/Mod -

Worklist Comment: Determine sample size using ludlum. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

1 ST 0 @Ab90-01 Sg0-nI mdLzb t.2E-I03 1.13E-3 91.870 ,% R.Covt.y
1 SID 0 *SR90-01 BR90-01C SOLID 100 9.31+01 93.100 % Recovery
1 STD 0 CR90-01 SR90-.01E SOLID 1.00 1.87N+00 t.70 % Ct. ;Xor
2 BLNK-PREP 0 OSR90-01 SR90-01 SOLID 1 4.66E-3 0.000 uCi/g
2 RNK-PRP 0 *SR9-.Qt3R90-01C SOLID - 0 9.20+0I 92;00 % Rkep1SLy
2 13XL-PREP 0 0SR90-01 BR90-013 SOLID 1.00 2.953+01 29.500 % Ct. Error
3 BLNr/tkc 0 ogR9d-O1 R9bOi SOLID, . .021+00. .020 2 0i/g
4 SAMPLE S96T001378 0 Z OSR90-01 SR90-01 SOLID N/A 5.12E+00 1.360e-003 uCi/g
4 SAMPLE 96:001378 0 Z :sa90-,.1 sR. 9-1C SOL. L/ .2+1.Z.006-04% flcovory

4 SAMPLE S96T001378 0 2 @0SR90-01 SR90-012 SOLID N/A 6.32E-01 0.000 % Ct. Error
, D .137 a Z 0SR9OP0 4SD .2N+0" 5.74.0 140 R..

5 DUP 896T001378 0 Z @SRS0-01 SR90-01C SOLID 100 8.84E+01 88.400 Recovery
5 DP 0 39TQ17S 2 tOA0a I- WU ID s.Q0 5.EA-Q1 .., qa9 Ct CrAo,
6 SAMPLE S96T001415 0 Z OSR90-01 SR90-01 SOLID N/A 9.313+00 1.540e-003 uCi/g

6SAn:L..g 9T0o11 0 1 t$N90&O1Bfl90-djCSbLzD N/A 8.85g+01 1.Od.-OQ 4 % SOcovry
6 SAMPLE S96T0O1415 0 1 *SR90-01 OR90-012 SOLID N/A 4.983-01 0.000 % Ct. Error

~B9T0.. .................... .. 130 t.-7 53R,0S9,1415 .. *SRS0 Safl-ol. SOLID -931,+0 ,8.+
7 DUP S96TO01415 0 Z 0SR90-01 SR90-01C SOLID 100 9.05E+01 90.500 % Recovory
7 DU0 S96ZQ914fl o z .aoR-1s.9o-1$OiDX 1.00 5.024-01 9.500 *Ct. Error

Final page for worklist# 7287

Analyst Signature Date

Reviewer biggture

Analyst signature

Units shown for QC (BLKIBKG) may not reflect the actual units.

2778

Page: 1

Date

/A

Date'



WORKBOOK PAGE: STDI
Sr-89/90 : LA-220-101 (D-1), 102 (E-31, 104

WHC-SD-WM-DP-103, REV. 1
(D-1) LIQUIDS STANDARD

DETECTOR NUMBER 12|CARRIER ADDED in mL (CVA)J1 1.0
STD TOTAL COUNTS (TC) 11094 GROSS WEIGHT (W2) i 7.8734

/A ' "' COUNT TIME in MINUTES (CT) 10 TARE WEIGHT (W1)j783
7287 BACKGROUND in cpm (BKG) 4.2 NET WEIGHT (W3) 0.0931

SAMPLE VOLUME in mL (SS) 1.t0D DELTA TIME (HOURS) (DT) 11.67
SR90-01 DILUTION FACTOR (DF) 1tAp 00/1, N 9#

4- tDIGEST DILUTION FACTOR wlDDF 1;
LIQUID SAMPLE COUNT RATE (Rs) 1105.20 SR-90 EFFICIENCY FACTO (CI) 0.4180

rI -. CRITICAL LEVEL (Lc) 1.23 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96003004 TIME OF SEPARATION (ST) 22:3 Rmax N/A

DATE OF SEPARATION (SD) .. 4..... DETECTION LIMIT (L C 2.56
0 TIME OF COUNT (TOC) 1:15 Sr-89190 CONC. in pCI/L 1.1302E+00
dIs tADATE OF COUNT (DOC) ,4IO9/9&

N/A STANDARD BOOK# 9__6
.. . i... #. STANDARD VALUE in pCimL 1.2299E-03

intflt C1d

W927011 Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
P par~b~tfed . Sr-89/90 CONC in pCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=o OR REPLACE RS WITH Lc IF RS<O

CJ30 < RS*DF*DDF*1000/((Cl+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
C NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) /(CVA *0.1000))

L<&FQ' Relative Counting Error = The Square Root of ((TC + BKG * CT) /(TC - BKG * CT)*1.96)
Ana12stPercent Carrier Recovery = (Net Weight / Expected weight) * 100

DGG> 41 NOTE: Expected weight = CVA * 0.1
bate Compiete Detection Levels and Less Than Values are determined from Procedure LA-508-002.

A 0t4b4?Oiso Delta Time (hours) = ((DOC - SD) *24) + (TOC - ST) 100
4AnaIyisDa DETECTION

S4/o'b96 Sr-89190 CONCENTRATION 1.13E-03 pCi/mL LEVEL
rAnalyis~j~ Ti

1 :35 PM RELATIVE COUNTING ERROR 1.9% 2.62E-06

AY-1 . PERCENT CARRIER RECOVERY 93.1% p____

Analyst: DGG Date: 09-Apr-96
Si nature of Chemist: SLF Date: tv/// /'.

STANDARD.WB1 REV 1.2 22OiONML V

2779
04/09196I:x22o10NkOUT\SR7287.WB1



WORKBOOK PAGE: BLANK2 WHC-SD-WM-DP-103, REV. 1
LA-220-101 / D- Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (-1) BLNK-PREP

DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) 1.t00
BLNK-PREP TOTAL COUNTS (TC) 126 GROSS WEIGHT (W2) 7,4217

idl5? COUNT TIME in MINUTES (CT)- 1O ARE WEIGHT (W) 7.72
7287 BACKGROUND In cpm (BKG) 4t 2 NET WEIGHT (W3) 0.0920

SAMPLE VOLUME In MIL (SS) 1.0od DELTA TIME (HOURS) (DT) 12.08
tOSR90-01 DILUTION FACTOR (DF) 1 ________

'trI*diM DIGEST FACTOR (91L) (D g/L 1.9264 s"'"
SOLID SAMPLE COUNT RATE (Rs) 8.70 SR-90 EFFICIENCY FACTOR (Cl) 0.4180

WNNWL CRITICAL LEVEL (Lc) 1.23 Y-90 EFFICIENCY FACTOR (C2) 0.4660
96003004 IME OF SEPARATION (ST) 22:3f Rmax N/A

r4fF' DATE OF SEPARATION (SD) f48/9l DETECTION LIMIT (Ld) 2.56
0 TIME OF COUNT (T2) r-89190 CONC In UCiIg 4.6552E-03

7Srryte $' 'DATE OF COUNT (DOC) ; 4/t9/9 i
NIA

ntmntf6det Sample Count Rate (Rs) = (Total Counts (TC)! Count Time (CT)) - Background in cpm (BKG)
Wa4 Sr-89/90 CONC in pCi/g Replace RS with RMAXlf RS<=Loand RS>=oor ReplaceRS with Lc if RS<o

Prep~ared sB' RS*1000*DF/((Cl+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
C4Jo NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA *0.1000))

/' hem$ s2 Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
MO F P ercent Carrier Recovery = (Net Weight/ Expected weight) * 100
Analystt NOTE: Expected weight = CVA * 0.1
DGGDetection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100

DETECTION
Sr-89/90 CONCENTRATION 4.66E-03 pCI/g LEVEL

As Aalysis? Trm&&
10:35 PM RELATIVE COUNTING ERROR 29.5% 1.37E-03

Sam ple Point PCIIg
1 Y-1& 6 PERCENT CARRIER RECOVERY 92.0%

AnaMyst: a\ DGG Date: 09-Apr-96
SIgnature of Chemist: SLF Date: V I(/ (

BLANK.WBI REV 1.2 2201ONML

2780

1\22010N\CUT\SR7287.WBI 04/09/96



WORKBOOK PAGE: SAM4
LA-220-101 I D- Sr-8

WHC-SD-WM-DP-103 , REV. 1
9/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)

M E DETECTOR NUMBER 12 CARRIER ADDED In mL (CVA) 1, 00
SAMPLE TOTAL COUNTS (TC) y 6O77 GROSS WEIGHT (W2) 7SY 952

' ' -~edi COUNT TIME in MINUTES (CT) 1T TARE WEIGHT (W11) t7.p3
7287 BACKGROUND in cpm (BKG) 4.2 NET WEIGHT (W3) 0.0922

SAMPLE VOLUME In mL (SS) 1,000 DELTA TIME HOURS D 12.25
1SR9001 DILUTION FACTOR (DF) Ha1

- 6i DIGEST FACTOR (g/L) (D g/L 1.9264
SOLID SAMPLE COUNT RATE (Rs) 9613.50 SR-90 EFFICIENCY FACTOR (Cl) 0.4180

- ; '<CRITICAL LEVEL (La) 1.23 -90 EFFICIENCY FACTOR 1C2) 0.4660
96003004 TIME OF SEPARATION (ST) 22:35 Rmax N/A

1 77 DATE OF SEPARATION (SD) 1h0,4/08$9! DETECTION LIMIT (Ld). 2.56
0 IME OF COUNT (TOC :N :t 6 Sr-89I90 CONC In pCI/g 5.1250E+00

7MSfE) DATE OF COUNT DOC . 4Id9/9 I
FUS-ZROI

S96T001378
In s trmnnt 6ode; ample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB27R11 >Sr-89/90 CONC in pC/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<O
RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

&CJO i NOTE: 64.2 = Half Life forY-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA* 0.1000))
Semist :. Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TO - BKG * CT)*1.96)

ts FPercent Carrier Recovery = (Net Weight/ Expected weight) * 100
NOTE: Expected weight = CVA * 0.1

- G'&G , Detection Levels and Less Than Values are determined from Procedure LA-508-002.
DaflZCompictet Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

.4/09/98

DETECTION
1410198 Sr-89190 CONCENTRATION 5.12E+00 pCI/g LEVEL

/Anariyss Tim/
'1*3 PM - RELATIVE COUNTING ERROR 0.6% 1.36E-03

pCI~g
_ Y-1___ PERCENT CARRIER RECOVERY 92.2%

nalyst: . DGG Date: 09-Apr-96
SIgnature of Chemist: SLF Date: /

SAMPLE.WBI REV 1.2 220IONML I

I:\22010N\0UT\SR7287.WB1

.2 781
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WORKBOOK PAGE: DUPS
LA-220-101 / D-1

WHO-SD-WM-DP-103, REV. 1
Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1) flip
DETECTOR NUMBER 12 CARRIER ADDED In ImL (CVA) 1

DUP TOTAL COUNTS ITC) 113102 GROSS WEIGHT (W2)
(V COUNT TIME In MINUTES (CT) ARE WEIGHT (WI) .
7287 BACKGROUND In cpm (BKGI 4. NET WEIGHT (W3) 0.0884

SAMPLE VOLUME In mL (SS) 1 t00 DELTA TIME (HOURS) (DT) 12.50
SR90-01 DILUTION FACTOR (DF) A1

ts DIGEST FACTOR (g/L) (D g/L 2.1064
SOLID SAMPLE COUNT RATE (Rs) 11306.00 SR-90 EFFICIENCY FACTOR (C1) 0.4180

?/-4 CRITICAL LEVEL (Lc)| 1.23 Y-90 EFFICIENCY FACTOR C2 0.4660
96003004 TIME OF SEPARATION (ST) : 22:35 Rmax NIA

'DATE OF SEPARATION (SD) t A4Io96 DETECTION LIMIT (Ld) 2.56
0 TIME OF COUNT OC Sr-89190 CONC In pCI/g 5.7359E+00

DATE OFCOUNT DOC t 409k.
FUS-ZROI

S96T001378
n/nt C de 'Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)

W',. Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=o or Replace RS with Lc If RS<O
RS*1000*DF((Cl+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

C/ J1 NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Ch- em stt Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

'-SLF j Percent Carrier Recovery= (Net Weight/ Expected weight) * 100
An als ~ NOTE: Expected weight= CVA * 0.1

D GGt Detection Levels and Less Than Values are determined from Procedure LA-508-002.
-gDatiiompet1& Delta Time (hours) = ((DOC - SD) *24) + (TOC - ST) / 100

An4 I Date DETECTION
04108/96 / Sr-89I90 CONCENTRATION 5.74E+00 pCI/g LEVEL

Anaiysi Ti -
0:35 PMk RELATIVE COUNTING ERROR 0.6% 1.30E-03

8V1Vf PERCENT CARRIER RECOVERY 88.4%

jAnalyst: DGG Date: 09-Apr-96
SIgnature at ChemIst: SLF Date: 9// l1

SAMPLE.WB1 REV 1.2

I:22010NOUT\SR7287.WB1

220IONML V

2782
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WORKBOOK PAGE: SAMe
LA-220-101 / D- Sr-89/90 : LA-220-101 (D- 17-u99:1)03, REV. 1 SAMPLE
// y,§DETECTOR NUMBER 12 1CARRIER ADDED In mL (CVA) 1

SAMPLE TOTAL COUNTS 'T) 1 GROSS WEIGHT W867
COUNT TIME In MINUTES (CT) 10 TARE WEIGHT (W1) 7_72

7287 BACKGROUND In cpm (BKG) 4.2NETWEIGHT fW3) 0.0885
S > SAMPLE VOLUME In mL (SS) 1.I29 DELTA TIME HOURS (DT) 12.75

SR90-01 DILUTION FACTOR (DF) 1
/ 5'# DIGEST FACTOR (gIL) ( g/L 1.7744

SOLID SAMPLE COUNT RATE (Rs) 15505.00 SR-90 EFFICIENCY FACTOR (Cp) 0.4180
1 CRITICAL LEVEL (Lc) 1.23 Y-90 EFFICIENCY FACTOR (C2) 0.4660

96003004 TIME OF SEPARATION SfT) '2235 Rm ax N/A
I7ft Y~f < 2DATE OF SEPARATION (SD) .4jQRW9 DETECTION LIMIT (Ld) 2.56

0 TIME OF COUNT (TOC) AA:2C Sr-B/SO CONC In _CI.g 9 3059E+0O
Z ''f '"' DATE OF COUNT (DOC) 4;919 6

FUS-ZRO1

S96T001415
s C Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in opm (BKG)

WB27811 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=o or RepIace RS with Lc if RS<O
Prepared A$ RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

CJQ NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
.h .m.st'.. Relative Counting Error = The'Square Root of ((TC + BKG * CT) / (TC - BKG *CT)*1.96)

,sF (Percent Carrier Recovery = (Net Weight / Expected weight) * 100
AnaIs t4 OTE: Expected weight = CVA * 0.1
;DGt:G : Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Da& Cbmp1tete Delta Time (hours) = ((DOC - SD) *24) + (TOC - ST) / 100

Analis Date2t5 DETECTION
__ 4/____9 _Sr-SB/SOCONCENTRATION 9.31E+00 PCI/g LEVEL

135 PM <RELATIVE COUNTING ERROR 0.5% 1.54E-03
mpIe Poln pCIIg
BYj 0& ' PERCENT CARRIER RECOVERY 88.5%

Analyst: DGG Date: 09-Apr-96
SI nature at ChemIst: SLF . Date: /// /74

SAMPLE.WB1 REV 1.2 2201ONI

2783
1:2201GNOLrlSR7287.WB1 04/09/96



WORKBOOK PAGE: DUP7
WHC-SD-M-DP-103, REV. 1

LA-220-101 / D-1 Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1) r~
7 / ,dSADETECTOR NUMBER 12 CARRIER ADDED In mL (CVA)

DUP TOTAL COUNTS (TC) ®r1 281GROSS WEIGHT (W2) 7,8594
t <COUNT TIME In MINUTES (CT) 1TARE WEIGHT (Wi__l__ 77

7287 BACKGROUND In cpm (BKG) 4NET WEIGHT (W3) 0.0905
4' 7 SAMPLE VOLUME In mL (SS) 1.00ooDELTA TIME HOURS) (DT) 13.17

SR90-01 DILUTION FACTOR (DF)$ 1
// M~id!%- MIDIGEST FACTOR IL (DgIL 1.7996

SOLID SAMPLE COUNT RATE (Rs) 16256.80 |R-90 EFFICIENCY FACTOR (Cl) 0.4180
' #t CRITICAL LEVEL (LC) 1.23 Y-90 EFFICIENCY FACTOR (C2) 0.4660

96003004 TIME OF SEPARATION ST s22:,5Rmax NrA
/'Y ' DATE OF SEPARATION (SD) "704108/60%DETECTION LIMIT (Ld) 2.56

0 TIME OF COUNT (TOC 11:45 Sr-89190 CONC in PCItg 8.7957E+00
"sgqDATE OF COUNT DOC .4/C9J9

FUS-ZR01

S96T001415
n tr1umont CodeY Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

<WB27811Sr-89/90 CONC in pCi/g Replace RS with RMAX if RSc=Lc and RS>=O or Replace RS with Lo if RS<0
Prepred &Y RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

C ~JNOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA *0.1000))
C,2hrmst2t Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG *CT)*1.96)
W 48LF Percent Carrier Recovery= (Net Weight/ Expected weight) * 100

NOTE: Expected weight= CVA * 0.1
bG' & Detection Levels and Less Than Values are determined from Procedure LA-508-002.

> f tecompie teE4 Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100
0410S/98 "

Analysis 0 ' DETECTION
4/ Sr-89190 CONCENTRATION 8.80E+00 pCI/g LEVEL

,',Analyis TDme 4
*l:35 PM RELATIVE COUNTING ERROR 0.5% 1.48E-03

QSaplc t pCI/g
Y-MPERCENT CARRIER RECOVERY 90.5%

Analyst: , A DGG Date: 09-Apr-96
nature of Chemist: SLF Date: II 1

SAMPLE.WB1 REV 1.2 22O1ONML (

2784
1A22010N\OUT\SR7287.WB1 04/09196



WHC-SD-WM-DP-103, REV. 1

FOLLOWING ANALYSES WERE
RERUN AND INCLUDED IN THE DATA
PACKAGE, BUT THE RESULTS HAVE NOT

REPORTED IN THE FINAL
SUMMARY REPORTS.

2785
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WHC-SD-WM-DP-103, REV. 1

THIS PAGE WAS INTENTIONALLY LEFT BLANK
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01131/9615:13
A-0004-1

WHC-SD-WM-DP-103, REV. I

LABCORE Data Entry Template for Worklist# 5359

Analyst: I->A listrument: ABOO J Book# A £,6
Method: LA-220-101 Rev/Mod >- \

Worklist Comment: SR90. DETERMINE SS USING LUDLUM. new

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK-PREP

3 BLNK/BKG

4 SAMPLE

5 DUP

6 SAMPLE

7 DUP

8 SAMPLE

9 DUP

10 SAMPLE

@SR90-01 SOLID

@SR90-01 SOLID

@SR90-01 SOLID

S95T004187 0 Z @SR90-01
Analytes Requested: SR90-01

SOLID 95000229
, SR90-01C, SR90-01E

S95T004187 0 Z @SR90-01 SOLID

S95T004188 0 Z @SR90-01 SOLID 95000229

Analytes Requested: SR90-01 , SR90-01C, SR90-01E

S95T004188 0 Z @SR90-01 SOLID

S95T004189 0 Z @SR90-01 SOLID
Analytes Requested: SR90-01 , SR90-01C,

BY-106

BY-106

95000229 BY-106
SR90-01E

S95T004189 0 Z @SR90-Oi SOLID

S95T004190 0 Z @SR90-0i SOLID
Analytes Requested: SR90-01 , SR90-01C,

95000229
SR90-01E

BY-106

S95T004190 0 Z @SR90-01 SOLID

Final page for worklist # 5359

Analyst Signature
2-&atU 20cc
-Date- Analysr bIgnature

Data Entry Comments: kP Rb -Par t/ a.c 'V/2S ar. 6

Ac ~ ~ ~ ~ e r --e'w. Je

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. ow

C5

2787

Page: I

1~

Date

11 DUP



WHC-8D-WM-DP-103, REV. 1WORKBOOK PAGE: SAM4
LA-220-101 / D- Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1) SAMPLE

<0" DETECTOR NUMBER 10 CARRIER ADDED In m L (CVA) 1.>O00
SAMPLE TOTAL COUNTS GTC 5$93 ROSS WEIGHT (W2) 7.0406

4 lCOUNT TIME In MINUTES (CT) 1 TARE WEIGHT (W ) ' .959'
5359 BACKGROUND In cpm (BKG) . NET WEIGHT (W3) _._81_

- e I SAMPLE VOLUMEInmL (SS) 0260 DELTA TIME HOURS) (DT) 10.70
0R90-01 DILUTION FACTOR (DF) 11

«I a ' DIGEST FACTOR (g/L) D gL 2119 6
SOLID SAMPLE COUNT RATE (Rs) 561.30 1SR-90 EFFICIENCY FACTOR (Cl) 0.4051

'1 ' 'CRITICAL LEVEL (LC 1. 70 Y-90 EFFICIENCY FACTOR (C2 0.4503
96000893 TIME OF SEPARATION T Rmax N/A

DATE OF SEPARATION (SD) d02/o5/g DETECTION LIMIT (Ld) 3.60
0 TIME OF COUNT (TOC) g2Z Sr-89/90 CONC In pCl 9 1.2968E+00

2O DATE OF COUNT (DOG) 2tMJ/9S
FUS-ZR01

S95T004187
rm id e Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
W7B2O#7O 0 . r-89/90 CONC in pCI/g Replace RS with RMAX RS<=Lc and RS>=O or ReplaceRS with Lc RS<0

.r ... RS*1000*DF/((CI+C2*(i-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
C JO Y1A4I. NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA * 0.1000))

Ch_______m_16_sf Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - 6KG * CT)1.96)
SLF Percent Carrier Recovery = (Net Weight/ Expected weight) *100

NOTE: Expected weight =CVA *0.1
/ < RAG I Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Date Comp____e___D elta Time (hours) = ((DOC - SD) * 24) + (TOO - ST) / 100

A y DaIQGI00 DETECTION
'20 Sr-89190 CONCENTRATION 1.30E+00 pCilg LEVEL

Analysis T< m$
03:45 M RELATIVE COUNTING ERROR 2.7% 8.08E-03

___mpeP__nt__ pCIlg
' 'Y-6 PERCENT CARRIER RECOVERY 81.0%

Analyst: RAG Date: 06-Feb-96
Signature of Chemist: SLF Date: z/T/2,

SAMPLEWB1 REV 1.2 k6IONML

ANT A
NOT USED
IN PAC$AGE

2788
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WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: DUP5
LA-220-101 / D-1 Sr-89190: LA-220-101 (D-1), 102 DUP I

- y * DETECTOR NUMBER 10 CARRIER ADDED in mL (CVA) 1.000
DUP OTAL COUNTS (TC) 27466 GROSS WEIGHT (W2) 7.0548

t OUNT TIME In MINUTES (CT) 10 TARE WEIGHT (W1) 6.9721
5359 BACKGROUND In cpm (BKG) 8.0 NET WEIGHT (W3) 0.0827

o AMPLE VOLUME In mL (SS) 0.250 DELTA TIME (HOURS) (DT) 10.87
iSR90-01 ILUTION FACTOR (DF) 1

DIGEST FACTOR (g/L) (D gIL 2.116
SOLID MPLE COUNT RATE (Rs) 2738.60 SR-90 EFFICIENCY FACTOR (C1) 0.4051

u br RITICAL LEVEL (Le) 1.70 Y.90 EFFICIENCY FACTOR (C2) 0.4503
96000893 IME OF SEPARATION (ST) 15:45 Rmax NIA

iiATE OF SEPARATION (SD) 02105/96 DETECTION LIMIT (Ld) 3.50
0 IME OF COUNT (TOC) 02:37 Sr-89/90 CONC in pCi/g 6.1980E+00
s DA TE OF COUNT (DOC) 02/06196

FUS-ZR01

S95T004187
- Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

WB26870 Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

CJO NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Sm - Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

SLF ercent Carrier Recovery = (Net Weight I Expected weight) * 100
NOTE: Expected weight = CVA * 0.1

RAG Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

02/06196
A y I ~< DETECTION
02105196 Sr-89190 CONCENTRATION 6.20E+00 PCI/g LEVEL

03:45 PM RELATIVE COUNTING ERROR 1.2% 7.92E-03
t4inl&-PoL pCI/g

BY-106 PERCENT CARRIER RECOVERY 82.7%

Analyst: RAG Date: 06-Feb-96

Signature of Chemist: SLF Date: / 4
SAMPLEWBI REV 1.2 220IONML I

DATA
NOT USED

IN PACKAGE

2789
02109/96I:22010N\oUT\SR5359.WB1
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WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: SAM8
LA-220-101 ID-4 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-I) SAMPLE

"/ ti DETECTOR NUMBER 10 CARRIER ADDED In mL (CVA) ZZ 1P&9
SAMPLE TOTAL COUNTS (TC) 4: GROSS WEIGHT (W2) 6,9S4

iVJ"d t t 'E COUNT TIME In MINUTES (CT) T ARE WEIGHT (W1) __.87

5359 BACKGROUND Incpm (BKG) . NET WEIGHT (W3) 0.0863
-"- V SAMPLE VOLUME In mL (SS) 0,250 DELTA TIME (HOURS) (DT) 12.00

(SR90-01 DILUTION FACTOR (DF) 1
DIGEST FACTOR (q/L) (D g/L 1.9528

SOLID SAMPLE COUNT RATE (Rs) 4324.90 SR-90 EFFICIENCY FACTOR (Cl) 0.4051
96000893 CRITICAL LEVEL (Lc) 10.0 max NtFA R2 0.4N03
96000893 TIME OF SEPARATION (ST) 1.0Rmax N/A

'/ / INDATE OF SEPARATION (SD) DETECTION LIMIT (Ld) 3.60
0 TIME OF COUNT (TOC)' 04:00 Sr-89190 CONC In ICg 1.0056E+01

et 1- DATE OF COUNT (DOC) 02106MB
FUS-ZR01

S95T004189
n m Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

W2 , Sr-89/90 CONC in pCilg Replace RS with RMAX if RSc=Lc and RS>=O or Replace RS with Lc if RS<0
P"rd. RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

_ _ J_ _NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

S LP Percent Carrier Recovery = (Net Weight / Expected weight) * 100
An-lj, NOTE: Expected weight = CVA * 0.1
RAGDetection Levels and Less Than Values are determined from Procedure LA-508-002.

Da4C mp2te Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100

Ana#' ysis Dte >DETECTION

t2OSNBB Sr-89190 CONCENTRATION 1.01 E+01 pCl/g LEVEL
Anal ss T -e

:4 RELATIVE COUNTING ERROR 0.9% 8.14E-03

BY-16 PERCENT CARRIER RECOVERY 86.3% P____

Anayst: RAG Date: 06-Feb-96

SIgnature of Chemist: SLF Date: i. / /
SAMPLEWBI REV 1.2 22010NM1

DATA
NOT USED

IN PACKAGE

2790

l:'2201oN\OUT\SR5359.WB1 02/06196



WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: DUP9
LA-220-101 /D-4 Sr-89/90: LA-220-101 (D-1), 102 (E-3), 104 (D-1) DUP
2f//// ,Jt ~f DETECTOR NUMBER 10 CARRIER ADDED In mL (CVA)

DUP TOTAL COUNTS (TC) 313'$ GROSS WEIGHT 2 7.01
COUNT TIME In MINUTES (CT) 1i ARE WEIGHT (W2)

5359 BACKGROUND In cpm (BKG) I .0 NET WEIGHT W3) 0.0841
,, "' 7 SAMPLE VOLUME In mL (SS) a,25 DELTA TIME (HOURS) (DT) 12.20

SR90-01 DILUTION FACTOR (DF) g1 I|,/2
S'DIGEST FACTOR (g/L) (D g/L 1.8188 '/' i

SOLID SAMPLE COUNT RATE (Rs) 3130.50 SR-90 EFFICIENCY FACTOR (C1) O.4SI
CRITICAL LEVEL (Lo) 1.70 Y-90 EFFICIENCY FACTOR (C2) 0.4503

96000893 TIME OF SEPARATION S 16:0P Rmax _ N/A
DATE OF SEPARATION (SD) f210510$ DETECTION LIMIT (Ld) 3.50

0 TIME OF COUNT TOC ,, 64:1 Sr-8990 CONC In pCIIq 8.0047E+06
/ ' , DATE OF COUNT (DOC) ,02G0$9G

FUS-ZROI

S95T004189
s Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)

W02O7 .. Sr-89190 CONC in pCi/g Replace RS with RMAX If RS<=Lc and RS>=O or Replace RS with Lc If RS<O
rp re RS*1000*DF/((C1+C2 *(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)

C J6 NOTE: 64.2 = Half Life for Y-90 and Rea. = Fractional Carrier Recovery ((W2-WI) / (CVA * 0.1000))
emist Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

7 ,tLF> Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1

'AG' Detection Levels and Less Than Values are determined from Procedure LA-508-002.
,ateoplet* Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

*2/0B/96
Analsis ateDETECTION

$ 2/ 6 /90 Sr-89190 CONCENTRATION 8.00E+00 PCIlg LEVEL
Ana ysisTime

03:4 PM' RELATIVE COUNTING ERROR 1.1% 8.95E-03

;t ybY-PERCENT CARRIER RECOVERY 84.1%

Analyst: RAG Date: 06-Feb-96
Signature of Chemist: SLF Date: 2 9 /4

SAMPLE.WB1 REV 1.2 22O1ONML V

DATA
NOT USED

IIR ACAGE

I:\22010N\0UT\SR5359.WB1 M2INIM9



LABCORE Data Entry Template for Worklist# 386

Analyst: U -L Instrument: ABOO /- Method: LA-220-101 P-1

Worklist Comment: See Scot Fitzgerald for sample size. WHC-SD-WM-DP-103, REV. 1

Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit

BLNK-PREP

BLNK-PREP

BLNK-PREP

STD S/ gr2

STD

STD

SAMPLE S94T000374

SAMPLE S94TO00374

SAMPLE S94T000374

DUP S94T000374

DUP S94T000374

DUP S94T000374

SAMPLE S94T000375

SAMPLE S94TOOO375

SAMPLE S94T000375

DUP S94T000375

DUP S94T000375

DUP S94TOO0375

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

@SR90-01

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-01C

SR90-01E

SR90-01

SR90-010

SR90-01E

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

N/A

N/A

N/A

N/A

N/A

N/A

cc

L.

Data Entry Comments:
E,7( .c r r dtx-

RP~I.

Units shown for QC (SPK) may not reflect the actual units.
2792

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

uCi/g

% Rec

% Ct.

uCi/g

% Rec

% Ct.

uci/g

% Rec

% Ct.

uCi/g

% Rec

% Ct.

uCi/g

% Rec

% Ct.

uci/g

% Rec

% Ct.

Page: 1



WHC-SD-WM-DP-103, REV. 1
LABCORE Data Entry Template for Worklist# 386

Analyst: -JL Instrument: ABOO 12 Method: LA-220-101

Worklist Comment: See Scot Fitzgerald for sample size.

Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit

Analyst Sign~ture

Final page for worklist # 386

Date

/- //-F 5-

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units.

2793
Page: 2

on



v Qb w v vMwurM - Iu, r-c . I

WESTINGHOUSE HANFORD COMPANY
222-S LABORATORY

RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET
STRONTIUM-SOLIDS ERR

TEST CODE: @SR90-1 SAMPLE POINT: 0
INSTRUMENT: WB27811 SAMPLE PREP: 0

ANALYST: AKL BATCH ID: 0
ANALYSIS DATE: January11, 1995

UNITS: &1201._
SAMPLE TYPE SAMPLE NO. ANALYTE RESULTI I1 DUPLICATE AVERAGE RPD% I!% REG IDET tIM %CT ER

I I
STNAR* 1B62 Sr-SO 1.011E-03 1.3%A 2.1SE-O6 7-00%

BLANK 594T374 Sr-SO 1.26E-03 2.72-03 132.7%
SAMPLE1 S34T374 Sr-SO 6.52E-01 6.72E-01 6.82E-01 2.9% 16E-03 2.4%

DUPLICATE I 594T374 Sr-SO 2E2-03 2.4%
SAMPLE 2 S94T376 Sr-SO 1.781E-01 2.542-01 2.16E-01 3.2% tS.E-03 4.6%

DUPLICATE 2 594T376 SrJO0 7.03E-03 39
STANDARD END _ _

STO ID: STD VOL.:STANDARD 0 1.000

NARRATIVE: Anal st Comments:

Chemist Comments

DETECTION LIMITS ARE ADJUSTED FOR DIFFERENT SAMPLE SIZES.
RESULTS FOR STANDARDS ARE IN tICIML

Frm Com leted . MC BIERMAN Sinnature: - Date: 011119I
hemist Approval: SL FITZGERALD Signature: Date: /////7

Revision 2.1

10 USED

2794



LAB LEADER INFO:'
Method:
TestCods
Matrix:
Work Ust#
Batch #
Prepared By:
DttComplete;
TimeCorplete:
Chemist:
Analyst:
Ajalyals Dat:
DoteetorNumber
InstrumentCode:
Remn:
Sample Prep:
Sample Point:
Book Number:

Z-a22 -, Af(D-

278,11

ThID

A

SampleT sample#D
STANDARD z1S2!52
BLANK SS4T374
SAMPLEI 43
DUPLICATE 1 14Mm?
SAMPLE 2
DUPLICATE2 t375
ST-END

L(I

..' -

W

TECH INFO:
JLi ulds Standard Run oIdln Run Solid-Sam Icl Run 2: 1rolid-Co licate Run 2:

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND in cpm
SAMPLE VOLUMEIn In.
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATION TIME
SEPARATION DATE
TIMEOFCOUNT
DATE OF COUNT
CARRIER ADDED In ml
GROSSWEIGHT
TARE WEIGHT
STANDARD VALUE

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-9D EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-69/9O CONC In pCL/mL
Relative Courting Error
Percent Cartier Recovery

olid-Sample Run:

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND In cpn
SAMPLE VOLUME in mL
DILUTION FACTOR
DIGEST FACTOR (g/L)
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSSWEIGHT
TAREWEIGHT

RESULT
SAMPLECOUNTRATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT -
Sr-89/90 CONG In pClg
Reatve Counting Error
PercentCarrier Recvery

IM&

Xii

12:12, o

OAT

NIA

1.010-95
2.0%
962%

5

0

6.65E+02

0.0957
5.55
0.42

0.47

1A

2:07
.6.92E.01
2:4%

957%

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND In opm
SAMPLE VOLUME In ML
DILUTION FACTOR
DIGEST FACTOR (g/L)
SEPARATION TIME
SEPARATION DATE
TIMEOFCOUNT
DATEOF COUNT
CARRIER ADDED In ml
GROSSWEIGHT
TARE WEIGHT

RESULT
SAMPLECOUNTRATE
CRITICAL LEVEL
NETWEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-S/SO CO4C in pCig
Relative Counting Error
Percent Carder Recovery

oD 5

111

1.20 Ef
9.90 E-01
0.0955

0.42
0A?

1A
2.07
1.25E-03
132.7%
95.5%

I Iolid-DuDlicatWeRun

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND In cpm
SAMPLE VOLUME In mL
DILUTION FACTOR
DIGEST FACTOR (g/L)
SEPARATION TIME
SEPARATION DATE
TIME OFCOUNT
DATE OF COUNT
CARRIERADDEDIn mL
GROSS WEIGHT
TAREWEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-O9/SO CONC In PCt'g
Relative Counting Enor
Peroent CarrierfRecavery

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND In opin
SAMPLEVOLUMEInmL
DILUTION FACTOR
DIGEST FACTOR (g/L)
SEPARATION TIME
SEPARATION DATE
TIMEOFCOUNT
DATE OF COUNT
CARRIER ADDED inmL
GROSSWEIGHT
TARE WEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NETWEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-OS/SO CONC in pCVg
Relative Counting Error
Percent Cartier Recovery

1584
0.1 %#'

.01/10495
1&ZC

102M

18 :%

1.86E+02
9.90EI01
0.0977

0.A2
OAT

.2.07
- 1.78E-1I

4.6%
-7.7%

I ILinuids Standard End

.5E402
9.90E.01
0.09615
5.81
0.42
GAT

N/A
2.07

0.0
2.4%
96.6%

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND in cpm
SAMPLE VOLUME In mL
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATION TIME
SEPARATION DATE
TIMEOFCOUNT
DATE OF COUNT
CARRIER ADDED in mL
GROSS WEIGHT
TAREWEIGHT
STANDARD VALUE

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (bous)
SR-9 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-9/90 CONC In pCVmL
Relative Counting Error
Percent Carrier Rewery

5 C

I >,

[I

II

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND in pm
SAMPLE VOLUME I mtL
DILUTION FACTOR
DIGESTFACTOR (g/L)
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED In mL
GROSSWEGHT
TARE WEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NETWEIGHT
DELTA TIME (hour)
SR-9 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-S/SO CONC in pC/g
Relative Counting Error
Percent Carrier Recovery

101

i2. 46

912-1

0tn10/95y
::

0.15 -

.. 2

0.0954
I .22

WA
2.0
2.54E-01
3.9%
95.6%

6-

-u

Morm Cornhted : MC BIERMAN Signaturr f /.- - Date: 11-Jan-95
hemist Aproyal: SL FITZGERALD Signature: Data: /-/-

Revision 2.1

I



WHC-SD-WM-DP-103, REV. 1
Sr-89/90: LA-220-101 (D-1), 102 (E-2), 104 (D-1) UQUIDS I STANDARDI

DETECTOR NUMBER 2 CARRIER ADDED in mL (CVA 104
STANDARD TOTAL COUNTS (TC) 96i4 GROSS WEIGHT (W2) 7.1237

Wr \ COUNT TIME in MINUTES (C)T) 10 TARE WE0GHT (W1) 7._275
3S6 4 BACKGROUND In cpm (BKG) 2Of% 22 NET WEIGHT (W3) . 0.0962

'C SAMPLE VOLUME in mL (SS 1 ELTATIME (HOURST 4.97
' IRR SRSXi1* f DILUTION FACTOR DOF) 4

DIGEST DILUTION FACTOR DDF t4
LIQUID SAMPLE COUNT RATE (Rs) 958.70 SR-9O EFFICIENCY FACTO 0.4180

p CRITICAL LEVEL (Lc) 0.99 Y-90 EFFICIENCY FACTOR (C2) 0.4660
I2SEPARATION TIME S 1212 Rmax
In> SEPARATION DATE (SD) 1 %f109 DETECTION LIMIT (Ld) 2.07

W271 TIME OF COUNT (TC 7 1104 Sr-9/9" COUN. in Ci- I 014=E+W
D ATE OF COUNT

Pill:h 95
S ample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
sr-89/90 CONC in pC/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF RS<O
RS'DF*DDF*1000/((Cl+C2*(1-e to the power of ((-natural log 2)r64.2*DT)))*SS*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

v RESULTS v
Sr-89/90CONCENTRATION = 1.01E-03 Ci/mL

RELATIVE COUNTING ERROR = 2.0%

PERCENT CARRIER RECOVERY = 96.2%

IData Entry by: MC BIERMAN -r- q f, .- - Date: 11-Jan-95
proved by: SL FITZGERALD Date: f - /f -I

FormWB Rev. 2.1 220-10nWB

DAIA
NOT uSED
IN paGE

2796

DETECTION
LEVEL

2.19E-06
pCi/l.



WHC-SD-WM-DP-103, REV. 1
LA-22a-101 /D-I Sr-89/90 : LA-220-I01 (D-1. 102 (E-2). 104 ID-I I

AUT FtIt NUM* 2LARRIER ADDED in mr A _ ___

BLANK OTAL COUNTS (TCi 39 GROSS WEIGHT (W M - 7A248

COUNT TIME in MINUTES (C T) 1O ARE WEIGHT (W1) _,_2_3

386 BACKGROUND incpm (KG Mt ' Y27 NET WEIGHT (W3) 0.0955
0 0 de SAMPLE VOLUME in mL (SS OC DELTA TIME HOURS DT30

DIET ATR L DDF Us~, 32

SOLID AMPLE COUNT RATE (Rs) 1.20 R-90 EFFICIENCY FACTOR (C1) O.4180
CRITICAL LEVEL (Lc) 0.99 -90 EFFICIENCY FACTOR (C2) 0.466DK M694T374 M SEPARATION TIME ST 2 Rmax N/A

m SEPARATION DATE SD DETECTION LIMIT Ld 2.07
~WB2~T1 TIME OF COUNT TOC -- 17:80 r.255iEi

N DATE OF COUNT (DOC) 01/10/f5

Sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)
1S r-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=o or Replace RS with

RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
J0s8 NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) I (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) *24) + (TOC - ST) / 100

v RESULTS v DETECTION
Sr-89/90 CONCENTRATION = 1.25E-03 pCI/g LEVEL

RELATIVE COUNTING ERROR = 132.7% 2.17E-03

PERCENT CARRIER RECOVERY = 95.5% PCi/g

Data Entry by: MC BIERMAN ~- Date: 11-Jan-95
roved b SL FITZGERALD Date: 1 -( - ?S

Form WB Rev. 2.1 220-10nWB Page I of I

DATA
NOT USED

IN PACKAGE

27~97

BLANK



LA-220-101 I D- Sr-89/90: LA-220-101 (D-1 102 104 D4) S
1S 102 : inmd......ADDED. n m . AME

SAMPLE TOTAL COUNTS E N GROSS WEIGHT (W2) 231
COUNTTIME in MINUTES (CT) WEIGHT (W1) .

3E 86VBACKGROUND Inc (BKG) 2xl7 NET WE GHT (3 0.0957SAMPLEVOLUME in mL (SS) , E-T M R 5.55S3iSO-t1 DILUTION FACTOR (DF) 1 - -4~

SOLID SAMPLE COUNT RATE (Rs) 664.90 SR-9O EFFICIENCY FACTOR (C1) 0.4180
CRITICAL LEVEL (Lo) 0.9 Y-SO UEFFICIENCY FACTOR (2)______

584 M3AE SEPARATION TIME (S T t 4212 Rmax IVN/A~'SEPARATION DIATE (SD ~M11 DETECTION LIMIT (Ld)l 0~ WB2781t ~ TIME OF COUNT (TOC) A.4 r-S/2 CON- in lCii- -
Ani DATE OF COUNT (DOC) Vt:.:A0V10/5-

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in opm (BKG)
tt 1 95~4 Sr-89/90 CONC in pCig Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lo if RS<0

, RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)r4.2*DT)))*SS*DDF*REC*2220000)
~V'0830 'i4> NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error - The Square Root of ((TC + BKG CT) / (TO - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight I Expected weight) 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - S 2) * 24) + (TOC - sT) /100

vRESULTSv DETECTION
Sr-89/S0 CONCENTRATION = 6.92E-01 pCi/s LEVEL

IRELATIVE COUNTING ERROR = 2.4% 2.16E-03

PERCENT CARRIER RECOVERY =95.7% PCV/

Data Entr b: MC BIERMAN s.- Date: 11-Jan-95
rovedby: SL FITZGERALD Date: -/-

220-10nWB f Page 1 ofI

DATA
NOT USED

IN PACKAGE

For v.BR .

-DP-103 REV1



LA-220-101 1 D-1 Sr-89190 :LA-220-101 D-1) 102 W m -DP-103, REV. I DUPLICATE
MER agmmm Ci Mo CARRIER;ADEDI in mL MV ______________DUPLICATE TOTAL COUNTS (Tc) 6578 GROSS WEIGHT (W2) - 7,=702

COUNT TIME in MINUTES (CT) 1 TW) 01.9713,10BACKGROUND inc m BKG {W_3)NT.WIGH
t SAMPLE VOLUMEinmL SS 500 D 5.80

&R DILUTION FACTOR OF f A&1$ -
DIGEST FACTOR (g/L) DDF 20372

SOLID SAMPLE COUNT RATE (Rs) 655.10 SR-90 EFFICIENCY FACTOR (C1) 0.4180
TCRITICAL LEVEL 0.99 -90 EFFICIENCY FACTOR (C2) .46_ 0*M 594 T \374 . SEPARATION TIME (ST)122 max 42N/A

\>SEPARATION DATE (SD) &fliO5DETECTION LIMIT Ld 2.0
WB781l TIME OF COUNT (TOC) :i U18:00 r-/ CONG in u CI

DATE OF COUNT (DOC) 02 /9

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
M16 11 9 Sr-8/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=O or Replace RS with Lo if RS<O

RS*10OO*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
WX 30 NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-WI) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

v RESULTS v DETECTION
Sr-89/90 CONCENTRATION 6.72E-01 pCI/g LEVEL

IRELATIVE COUNTING ERROR = 2.4% 2.12E-03

|PERCENT CARRIER RECOVERY = 96.6%

Data Entry by: MC BIERMAN 4..4 Date: 11-Jan-95
Arovedby: SL FITZGERALD Date: --
F WBIS RV lV .

220-10nWB Page 1 of I

DATA
NOT USED

IN PACKAGE

2799
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LA-220-1O1 10-1 Sr-89/90 : LA-220-101 (0-). 102 Wtig9iWt4-DP-103, REV. I
DETECTOR NUMBER 12ZCARRIER ADDED in mL (CVA :M00

SAMPLE TOTALCOUNTS (TC) '884 GROSS WEIGHT W2) "W715
N COUNTTIMEinMINUTES (CT) TAREWEIGHT (WI) 2

36 0 BACKGROUNDInc m (BKG) 9 NET7WEIGHT (W3 ____97

SAMPLE VOLUME in mL (SS) 4111! DELTA TIME (HOURS ) 605
Sm1 DILUTION FACTOR .DF )

\ N\W U J DIEST D ILUTIION FACTOR DOF tY, Wt42
SOLID SAMPLE COUNT RATE (Rs) 185.70 SR-90 EFFICIENCY FACTO (C1) 0.4180

k,, -ACRITICAL LEVEL (L)I 0.99 Y-90 EFFICIENCY FACTOR (C2 0.4660
N, N94t7S SEPARATION TIME I f(ST) 1 MA2N. Rmax N/A

UNV WN OWr SEPARATION DATE (SD) 1 DETECTION LIMIT (Ld) 2.07
Wz27C TIME OF COUNT (TOC) OR 29R Sr-89/90 CONC in yCi/b 1.7822E-01

DATE OF COUNT (DOC) U 1/10/IS

SSample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
1/ X M Sr-89/90 CONC in pCUg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<O

RS1 000*DF/((CI +C2*(1 -e to the power of ((-natural log 2)I64.2*DT)))*SS*DDF*REC*222O00)
0f:3 N j= NOTE: 64.2 = Half Life for Y-90 and Rec. - Fractional Carrier Recovery ((W2-WI) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-50&002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100 DETECTION

v RESULTS vDECTN
Sr-89/90 CONCENTRATION = 1.78E-O1 pCi/g LEVEL

RELATIVE COUNTING ERROR = 4.6% 1.99E-03

PERCENT CARRIER RECOVERY = 97.7% - . p__/ _

Data Entry by,: MC BIERMAN ADate: 11-Jan-95
Approved by: SL FITZGERALD 6rDate: /-I / -t.
Form WB Rev. 2.1 220-10nWB Page l of 1

2800
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LA-220-101 /D- Sr-89190: LA-220-11 (D-1.102- - DP-103 REV.1 DULICATE.
1 DETECTOR NUMBER 2' CARRIER ADDED in mL (CVA 1 01

DUPLICATE TOTAL COUNTS (TC) 2G23 GROSS WEIGHT (W2) .

Ck . COUNT TIME in MINUTES . (CT) 1 %ARE WEIGHT (Wi) ... 01.21
BACKGROUND in cpm (BKG) 2 7 NET WEIGHT (W3) 0.0956

SSAMPLE VOLUME in mL SSAMEVLUEnmL (SS) 0 DELTA TIME (HOURS) (OT) 6.22
DEILUTION FACTOR OF

VSfld qDIGEST DILUTION FACTOR D~a It'WtE .
SOLID SAMPLE COUNT RATE (Rs) 259.60 SR- EFFICIENCY FACTO (Cl) 0.4180
.... CRITICAL LEVEL (L0) 099 -90 EFFICIENCY FACTOR (C2) 0.4660
tl4Of SEPARATION TIME ST) _217 Rmax N/A

n SEPARATION DATE 'SD) t 1 ).109 DETECTION LIMIT (Ld) , 2.07
~WH 74 TIME OF COUNT 0C 1R \ Sr-89/90 CONC in pCi/Q 2.5432E-01
ANW&M DATE OF COUNT DOC 1

Sample Count Rate (Rs) = (Total Counts (TC) I Count lime (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCi/g Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lo if RS<O

..... RS*1O*DF/((CI+C2(1-e to the power of ((-natural log 2)r64.2*DT)))*SS*DDF*REC*2220000)
& oN. AO NOTE: 64.2 = Half Life for Y-90 and Rec. - Fractional Carrier Recovery ((W2-WI) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002. .
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) I 100

v RESULTS v DETECTION
Sr-89/90 CONCENTRATION = 2.54E-01 pCi/o LEVEL

[RELATIVE COUNTING ERROR = 3.9% 2,03E-03
pCi/g

PERCENT CARRIER RECOVERY = 95.6% 1

Data Entry bv: MC BIERMAN r.-, . Date: 11-Jan-95
Aroved b: SL FITZGERALD Date:
Form WB Rev. 2.1 220-10nWB Page I of 1

DATA
NOT jSEO

2801

I



WESTINGHOUSE HANFORD COMPANY WHC-SD-WM-DP-103, RE
222-S LABORATORY

RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET
STRONTIUM-SOLIDS ERR

TEST CODE: @SR90-01 SAMPLE POINT: 0
INSTRUMENT: WB27811 SAMPLE PREP: 0

ANALYST: DCD BATCH ID: 0
ANALYSIS DATE: January 6, 1995

UNITS: W~ildg
SAMPLE TYPE SAMPLE NO. ANALYTE RESULT #1I DUPLICATE AVERAGE RPD% % REC DET LIM %CT ER

STANDARD* 51B62 Sr 1..02182E06 )

BLANK S94T349 Sr-SO 1SE.0 S.7.46.1%
SAMPLE I SS4T349 Sr-90 E8.IE-01 63E-01 ' 7.67E-01 29.8% 8.73-04 1.6%

DUPLICATE I S94T349 Sr-so8.820 1.8%
SAMPLE 2 IA

STANDARD END

ST £0: STD VOL:
STANDARD __1.000

NARRATIVE: Analyst Comments:

Chemist Comments:

DETECTION LIMITS ARE ADJUSTED FOR DIFFERENT SAMPLE SIZES.
* RESULTS FOR STANDARDS ARE IN pCImL

Form Completed By. MC BIERMAN SIgnatury; /r A Data: 01100196
IChernistApproval: SLFITZGERALD Signature: . Dat.:

Revision 2.1

2802
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LAB LEADER INFO:

et C: 

Prepared W. 8E"
Dat Complete: W

ma Complete: 

m

..h~mlst

Deeco Nbe, Cxz4nInsru..truet Cads: WB27811
Rerun:

SapePrep:
Sample Point m
Book Number

BLANK
SAMPLE I
DUPLICATE I1
SAMPLE 2
DUPLICAT E 2
IT-END

Liquids Standard Run I ISolid-Blank Run: 4i d

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
13ACKGROUND In cprn
SAMPLE VOLUME In ml.

-,DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATION TIME

SSEPARATION DATE
STIME OFCOUNT

DATE OF COUNT
~:CARRIER ADDED In ml.

GROSS WEIGHT
b: TARE WEIGHT

SSTANDARD VALUE
RESULT

SAMPLE COUNT RATE
~-CRITICAL LEVEL
SNET WEIGHT

DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rnmax
DETECTION LIMIT
Sr-S/S90 CONC In pCViML
Relative Counting Error
Percent Carrier Recovery

*1 N=

9.85r=502
7.38E-01
0.0975
5.57
0A2
047

WA
1.57
1-32-03

97.5% ~

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND In cprn
SAMPLE VOLUME In mL
DILUTION FACTOR
DIGEST FACTOR (g/L)
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED In mL.
GROSS WEIGHT
TARE WEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-9 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-&O/SO CONC In ILCI/g
Relative Counling Error
Percent Carrier Recoveryr

U - eamleRRun L: I

INPUT'
4U~~ TOTAL COUNTS

SCOUNT TIME In MINUTES
t~%L BACKGROUND in cpm

SAMPLE VOLUME In mL
t~x'*:.DILUTION FACTORt m DIGEST FACTOR (a/l.)

1I:20-%5 g* SEPARATION TIME
_SEPARATION DATE

.: ET TIME OF COUNT
01fl- S R--ti DATE OF COUNT
T CARRIER ADDED In mLP? 4& GROSS WEIGH4T

V~TARE WEIGHT

RESULT
3405400 SAMPLE COUNT RATE
78E-01 CRITICAL LEVEL0.4969 NET WEIGHT

6.3 DELTA TIME (hours)
042 - SR-SO EFFICIENCY FACTOR

Y4 -SO EFFICIENCY FACTOR
WSA Rrnax

1.57 DETECTION LIMIT1.90E-03 Sr-89/9 CONC In pCtg
4.1% Relative Counting Error
96.% Percent Carrier Recovery

Wo f lhirstn-- - -.p

INPUT
TOTAL COUNTSCOUNT TIME In MINUTES

BACKGROUND In cpmnSAMPLE VOLUME In ml.

DILUTION FACTORDIGEST FACTOR (g/l)
SEPARATION TIME
SEPARATION DATE
TiME OF COUNTDATE OF COUNT
CARRIER ADDED in nl
GROSS WEIGHT
TARE WEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVELNET WEIGHT
DELTA TIME (hours)
SR-9 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT

Sr-SOP/S CONC in JCgRelative Counting Error
Percent Carrier Recovery

aund-ampre RUN!
.* 1 fl 4 5 ' % . J q i u a I " v a u

INPUT
TOTAL COUNTS
COUNT TIME in MINUTES
BACKGROUND in cpm
SAMPLE VOLUME In mL
DILUTION FACTOR
DIGEST FACTOR (gl)
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED In mL.
GROSS WEIGHT
TARE WEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
V-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-SO/S0 CON In pC/0g
Relative Counting Error
Percent Carrier Recovery

S830-

10 ~

8.3769

S1.58E+03
7.38-01
0.0969
6.25
0A2
GA7

WA
1.57

9.lE-C1
1.6%

INPUT
TOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND In cpm
SAMPLE VOLUME in ml-
DILUTION FACTOR
DIGEST FACTOR (gL)
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNT
CARRIER ADDED In mL.
GROSS WEIGHT
TARE WEIGHT

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFiCIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-OS/90 CONC in ItCt's
Relative Counting Error
Percent Carrier Recovery

:116Sf %$
'10 MME

... .. .. .

7301

7.38501

0.0945
6.58

_ A7

NWA1.57
6.53-01
1.8%
94.5%

Form Completed P. MC BIERMAN SI nature: - Date: 06Jan45
Chenist Approval: SL FITZGERALD -signature. Date: -1 -

Revision 2.1

INPUTTOTAL COUNTS
COUNT TIME In MINUTES
BACKGROUND in cprn
SAMPLE VOLUME In mL.
DILUTION FACTOR
DIGEST DILUTION FACTOR
SEPARATION TIME
SEPARATION DATE
TIME OF COUNT
DATE OF COUNTCARRIER ADDED In mL.
GROSS WEIGHT
TARE WEIGHT
STANDARD VALUE

RESULT
SAMPLE COUNT RATE
CRITICAL LEVEL
NET WEIGHT
DELTA TIME (hours)
SR-90 EFFICIENCY FACTOR
Y-90 EFFICIENCY FACTOR
Rmax
DETECTION LIMIT
Sr-S/SO CONC in pC/mL
Relative Counting Error
Percent Carrier Recovery

c
CI imm

:Mce 4'

su/a

* Mo -A*t

X

0

CD

C
-S

C:,

I ~TECH' lk r

|SolidDu licat R
in:

Solid-Du licate :

- e un: n-



LA-2a-ni /D-i Sr-89/90: LA201
WHC-SD-WM-DP-1 03, REV 1

(D-1), 102 (E-2). 104(D-1) BLANK

BLANK OTAL COUNTS C M 0 G49 GROSS WEIGHT 2

COUNT TIME in MINUTES (CT) IGHT (WI) 1 6 
34 BACKGR D in c(m BKG NE WEIGHI (W3) 00969

T e SAMPLE VOLUME in mL (S S Q1Mtf4 d0W DELTA TIME (HOURS) DT 5.83
,RoR9QV% M DILUTION FACTOR ODF WMZM pwl

DIGEST FACTOR L0/F0~t

SOLID SAMPLE COUNT RATE (Rs) 3.40 SR-SO EFFICIENCY FACTOR (C1) U.4180

'CRITICAL LEVEL (LC) 0.74 Y-90 EFFICIENCY FACTOR (C2) 0.4660
K ~ S94T349 ,gy" SEPARATION TIME (ST) 11:2|Rmax I N/A

md'ilum W, SEPARATIONDATE (SDI 01/O5/5 DETECTION LIMIT (Ld) 1.57
~WB71 TIME OF COUNT I (TOM 1G- ONG in ifa -" 1.94E-

FOR DATE OF COUNT D (DOC) /5/S5

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background In opm (BKG)

S r-89/90 CONC In pCilg Replace RS with RMAX If RS<=LO and RS>=0 or Replace RS with
RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC2220000)

MM&filk NOTE: 64.2= Half Life for Y-90 and Ret. = Fractional Carrier Recovery ((W2-W1)/ (CVA*0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) *100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

v RESULTS v DETECTION

Sr-89/90 CONCENTRATION = 1.90E-03 pCivg LEVEL

RELATIVE COUNTING ERROR = 46.1% 8.77E-04
pCl~g

PERCENT CARRIER RECOVERY = 96.9%

Data En b: MC BIERMAN r Date: 06-Jan-95
pproved by: SL FITZGERALD Date: I

Form WB Rev. 2.1 220-1OnWB Page I of I

DA TA
NOT USED

IN PACIAlGE
2804



WHO-SD-WM-DP- 103, REV 1
E-2), 104 D1)LA-220-101 / D-1 Sr-89/90: LA-220-101 (D-), 102

DETECTOR NUMBER 12 CARRIER ADDED in mL CA \

SAMPLE TOTAL COUNTS TC O NA 80 GROSS WEIGHT W2) 697O9

W ; COUNT TIME In MINUTES (CT) 1 EIGHT (1) _.____

34BACKGROUND in cpm (BKG) 10 NET WEIGHT (W3) 0.0969
C SAMPLE VOLUME in mL (SS) 1.00 DELTA TIME (HOURS D 6.25

~$SR9O1 0 D ILUTION FACTOR (DF) '$A $1 \

DIETFACTIOR (g/L) DDF V~
SOLID SAMPLE COUNT RATE (Rs) 1581.50 SR-SO EFFICIENCY FACTOR (C1) 0.4180

'CRITICAL LEVEL (L ) 0.74 Y-SO EFFICIENCY FACTOR )0.4660
94T38 4 0 SEPARATION TIME ST) 1:2 Rmax N/A

ta li! hSEPARATION DATE (SD) 1 DETECTION LIMIT (Ld) 1.57
,'$W S11 TI ME OF COUNT T0C) 17:35 Sr-aSS -CONC I n IJ47E~-U

DATE OF COUNT (DOC) K1ms98

.. sample Count Rate (Rs) = (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG)
G Sr-89190 CONC in pCVg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<O

R" O*00DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
* 8:0Q50 ~ NOTE: 64.2 = Half Life forY-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) I (TC - BKG * CT)1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) *100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-0Q2.
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

v RESULTS v DETECTION
Sr-89/90 CONCENTRATION = 8.81 E-01 piCig LEVEL

=RELATIVE COUNTING ERROR 1.6% 8.73E-04
poilg

PERCENT CARRIER RECOVE RY =96.9%

Data Entry by: MC BIERMAN 77 / -.-- Date: 06-Jan-95
ovedb: SL FITZGERALD Date: - 7-/

Form WB Rev. 2.1 220-10nWB (V Page 1 of I

DATA
NOT USED

IN PACKAGE

2805

SAMPLE I



LA-220-1 01 / Dl-1
WHC-SD-WM-DP-103, REV. 1

Sr-8S/IBO LA-220-101 (0-1).102 (E-2). 104 (D-1) DUPLICATE
* EC1 CARRIER ADDED in mL

DUPLICATE TOTAL COUNTS (TC) M t1164 GROSS WEIGHT

COUNT TIME in MINUTES (CT)E WEIGHT (W1) 7 __ 4_

34 ~~ BACKGROUND in cpm BKG "It NET WEIGHT (W3) 0._945
SAMPLE VOLUME in mL (55) 000 DELTA TIME (HOURS DTl 6.58

~ S ~I~~$$~DILUTION FACTO D)~Wk
DIGESTI FACTIOR l DF YL11

SOLID SAMPLE COUNT RATE Rs 1164.90 SR-90 EFFICIENCY FACTOR (C1) 0.4180
mpi m CRITICAL LEVEL ILc) 0.74 Y-90 EFFICIENCY FACTOR (C2)1 0.4660

Ss#4T39 SEPARATION TIME (ST) 1 2K 1Rmax N/A
trInLnWW= SEPARATION DATE SD 005 DETECTION LIMIT (Ld) 1.57
W B27St1W TIME OF COUNT (TOC 1455 'r-6s190 ONG1 in J tWE1-

DATE OF COUNT (DOC) 1 1/0/95

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background In cpm (BKG)

140% Sr-8990 CONC in pCig Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc If RScO
'=9 min RrS1000DF((C1+C2(1-e to the power of ((-natural log 2)4.2*DT)))*SS*DDF*REC*2220000)
T V? NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W ) I (OVA * 0.1000))

Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) *100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA506-002._
Delta time (hours) = ((000- SD) * 24) + (TOC - ST) / 100

v RESULTS v DETECTION

Sr-89/90 CONCENTRATION = 6.53E-01 tCi/g LEVEL

IRELATIVE COUNTING ERROR = 1.8% 8.78E-04
pCI/g

IPERCENT CARRIER RECOVERY = 94.5%

Data Entry by: MC BIERMAN Date: 06-Jan-95
Approved by: SL FITZGERALD Date: /- - 95
Form WB Rev. 2.1 220-10nWB / I Page 1 of I

DA TA
NOT JSED

IN PACKAGE

?I C



n'tiwre" TV,, rmrwMaiht# 345 I

Analyst: Instrument: AMol Method: LA-953-103 -i
Worklist Comment: See chemist for sample size. --LLF WHC-SD-WM-DP-103, REV. 1
Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP

1 BLNK-PREP

1 BLNK-PREP

2 STD

2 STD

2 STD

3 SAMPLE S94T

3 SAMPLE S94T

3 SAMPLE S94T

4 DUP S94T

4 DUP S94T

4 DUP S94T

@AM24101

@AM24101

@AM24101

@AM24101

@AM24101

@AM24101

@AM24101

@AM24101

@AM24101

@AM24101

@AM24101

@AM24101

000389

000389

000389

000389

000389

000389

AM24101

AM24101E

AM24101T

AM24101

AM24101E

AM24101T

AM24101

AM24101E

AM24101T

AM24101

AM24101E

AM24101T

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

uCi/r

% Ct.

% Rec

uCi/r

% Ct.

% Rec

uCi/r

% Ct.

% Rec

uCi/r

% Ct.

% Rec

Final page for worklist # 345

i
Analyst Signature Date

Data En Comn ts

3 11a .L - t Yt ALD tr £
a6JJ A .4 J eXyxcAJ Ctn Mc qa v.

Units shown for QC (SPK) may not reflect the actual units. Page: 1
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PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Am-241 LA-953-103(A-1) LIQUID BLANK
yepIKe i racer) BooK Numr

BLANK Activity of Am243 Tracer in dpm/mL (SPKA) 9140Spike(Tracer) Volume In mL (SPKV) 011io
.....45.. .. olume of Sample in mL (SS) 1Wrkk 1.900Dilution Factor (DF) "04,1M24~144 Digest Dilution Factor (DDF) Om-241 Area Peak Height from AEA (C241) 2

QD X m-243 Area Peak Height from AEA (C243) 74§ 4
"p Cm-243I244 Area Peak Height from AEA (CM) 294T39 t:~T<~ otal AT Count (ATOT) i 7fl

T Count Time in Minutes (MIN CTd) 3
WC$89Z1 'Background in CPM (BKG) 4

AK L U $ 03

D1:30 P Mf

= <C
I.29-2-

Cm-243/244 pCUL = CM * SPKA * SPKV * DF * DDF * (1000mUL) /(C243 35 * (2220000dpm/pCi))
Am-241 pCUL = C241 * SPKA * SPKV * DF * DDF * (1000mUL) /(C243 * 35 * (2220000dpm/pCi))
rracer% Recovery = ((ATOT/ MIN Crd - BKG) *2 * (C243/(C241 + C243))/(SPKA* SPKV)) * 100

]Relative Counting Error (Am-241) = Square Root of ((1 /C241) + (1/C243)) * 1.96 * 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 /CM) t(1/C243)) * 1.96 * 100
NOTE: Am 241 Result is a LESS THAN Value

m 241 WCUmL = < 2.92E-05 Detection
Cm 2431244 pCimL = <2.92E-O5 Level in
Relative counting error Am-241 = 56.6% I pCUmL
Relative counting error ICm-2431244) - 138.6% aama. 11

m-243 Triacer Recovleii 7~0.5%--y a-- -- 2.92E-0

Data Entr by: / Date: 01/09195
rovedb : - Date:

Form 953103WB Rev. 1.0 Page 1 of 1

2808
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PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

WHC-SD-WM-DP-103, REV. 1

LIQUIDy~tes pik ( racer) ook Nyumber

Count Time In MIn (MN (Sd)v S Backgron d IC PM inrM

Matrix~991 Am21Ae ekHItFM AEA (C241)
_loloAm-43Ara PakHeght from AEA (C243)

394T89 otaAT C unt
Aitnn IOM COUnt Time In Minutes (IAO

NC38931 IBackground in CPM (K)

M " -- - --" --- - - -- - . - - .. - .. - ._ . . .. .__...A 4=+0

STANDARD

9140

6872
H0.44 N

Cm-243/244 pCi/L = CM * SPKA* SPKV *DF DF * (1000mLL) (C243 * SS*(2220000dpm/pCi))
m-241 pCiIL = C241 * SPKA * SPKV * DF * DDF * (IOO mLIL) /(C243 * SS * (2220000dpmfpCi))
racer % Recovery = ((ATOT / MIN CTd - BKG) * 2 * (C243 / (C241 + C243)) / (SPRA * SPKV)) * 100Relative Counting Error (Am-241) = Square Root of ((1 /C241) + (1/C243)) * 1.96 * 100Relative Counting Error (Cm-243/244) = Square Root of ((1 /CM) + (1/C243))* 1.96 * 100

Em 241 MCW mL = 2.1E-02 Detection
Com 243I24 Clil - < 6.45E-03 Level In
|Relative counting error (Am-241) 11.7% pCI/mLRelative countin error Cm-243/244 " 138.8%

m-243 Tracer Recove- 32.2% 6.46E.03

2809

Am-241 : LA-953-103(A-1)

na 416~

Data En by Date: 01/09/95
rov--- - Date: 10 C 6

Form 953103WB Rev. 1.0 Page I of I

LIQUID

AM Z41 pUCU



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Am-241 :PLA-953-103(A-1) LIQUiD SAMPLE

AM ActivityofAM243 Tracer in dpm/mL (SPKA) 9140
WoWG Spike (Tracer) Volume In mL (SP KV) ....

3 4 Volume of Sample in ML (SS g) .0
ett Gode Dilution Factor(F)1

AM212 Digest Dilution Factor (DDF;
-- Mir~x Am-241 Area Peak Height from AEA (C241) 1

LIQVl Am-243 Area Peak Height from AEA (C 243) 56
'p Cm-243I244 Area Peak Height from AEA (CM) 2

.j4TE'. Total AT Count (AOT 99

MT Count Time In Minutes (MIN Crd) 3
Background In CPM (BKG) 4

A3f iys IM AM24pCilL <2.86-2

31 \<4..5

Cm-243/244 pCL = CM * SPKA * SPKV * DF * DDF * (10OOmLL) /(C243 * SS* (2220000dpm/pCi))
Am-241 pCiVL = C241 * SPKA * SPKV * DF * DDF * (1OOmUL) /(C243 * 55 * (2220000dpm/pCi))
Tracer% Recovery = ((ATOT/ MIN Crd - BKG) *2 * (C243 1(C241 + C243))/(SPKA* SPKV)) * 100
Relative Counting Error(Am-241) = Square Rootof((1/C241)+(11C243))* 1.96*100
Relative Counting Error (Cm-243/244) = Square Root of ((1 /CM) + (1/C243)) * 1.96 *100
NOTE: Am 241 Result is a LESS THAN Value

m 241 pCIlmL = < 2.99E-05 I Detection
Cm 243/24 Cl/mL = . < 2.99E-05 Level In
Relative counting error Am-241 = 54.4% CIlmL
Relative countin error Cm-2431244 = 138.6%

m-243 Tracer Recove = 68.9% 2.99E-05

Data Eny by: /// y .. Date: 01/09195
Approved b: .Date: /

Form 953103WB Rev. 1.0 Page I of I

2810

WHO-SD-WM-DP-103, REV. 1



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Am-241 LA-953-103(A-1) LIQUID DUPLICATE
ybp1Ke 1 racerf CooK NUMber4

QUPCAE ctivity of Am243 Tracer in dpmImL (SPKA) 9140
pike (Tracer) Volume In mL (SPKV) t10

V4olume of Sample In ml (SS) 1!P1.
S Dilution Factor (DF) TQ.1I

A Digest Dilution Factor (DD)
Mm-241 Area Peak Height from AEA (C241) 1

LQUI < ~ m-243 Area Peak Height from AEA . (C243) 7407
Cm-2431244 Area Peak Height from AEA (CM) 5
T94T389 Total AT Count (ATOT) : 0462
AT Count Time in Minutes (MIN CTd) 30
bC3893t Background In CPM (BKG) g

'nly w|m 41p~u c .tm

Cm-243/244 pCi/L = CM * SPKA * SPKV * DF * DDF * (1000mLJL) I (C243 * SS * (2220000dpm/pCi))
Am-241 pCi/L = 0241 * 5pKA* t SPKV*DF * DDF * (1000mL/L) / (C243 * SS * (2220000dpm/pCi))
raoer % Recovery = ((ATOT C MIN CTd - BKG) * 2 * (C243/ (C241 + C243)) / (SPKA * SPKV)) * 100

Relative Counting Error(Am-241) = Square Root of ((1 / C241) + (1/C243)) * 1.96 * 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 /CM) + (1/C243)) * 1.96 * 100
NOTE: Am 241 Result is a LESS THAN Value

Am 241 iCImL < 2.74E-05 Detection
Cm 2431244 CimL < < 2.74E-05 Level in
Relative counting error (Am-241) - 45.0% I CIlmL
Relative countin error Cm-2431244 - 87.7%

m-243 Tracer Recove = 16.0% 2.74E-05

Data Entryb: r-, .- Date: 01/09/95
Aproved by: Date: lp fiz |I

WHC-SD-WM-DP-103, REV. 1

AK L

0 1 /04/95

0 1:30 P M

Form 953103WB Rev. 1.0 Page I of I



Westinghouse Hanford Co.

G E N E R A L A N A L Y S I S

WHC-SD-WM-DP-103, REV. 1

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S94T000389STD

File ID: 10a2097.CNF

Counted on: 1/ 6/95
Detector: AEA10
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Peak height
Initial Final
416.6 416.6
580.3 580.3

Peak center
Initial Final
299.261 299.261
252.502 252.057

FWHM
Initial Final
26.000 12.042
18.000 9.823

Tau
Initial
13.000
9.000

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
1 Am241

Pu238
2 Am243

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.653 5.480 5.477 0.0030.06 65.64
5.499 5.477 0.022

0.526 5.276 5.260 0.0160.05 52.84

%err
@95
1.1

1.6

d/m
550.7
719.0
421.0

Activity
uCi/ea

0.248E-03
0.324E-03
0.190E-03

1.179 <--valid peaks only--> 118.48

DETECTOR CALIBRATION
Energy(MEV) = 4.101 + (0.0046)*Channel

Energy range (MeV): 4.101 TO 6.456
Efficiency = 0.1268 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
48232.0
48232.0
56874.6
-8642.6

% Recovery
100.000
100.000
117.919
-17.919

Analyzed by:

2812

@11:13

Peak
ID
1
2

Final
0.643
0.995

Totals:

DM



Spectrum 10a2097.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 6169.9

WHC-SD-WM-DP-103, REV. I

2
1..2
.1 .... 2..
..1......2.....

1
1

21
21
2 1
21
.2 1
. 21

21
2

..... 12

2.......
...

................................
..2..................
........... 2.....................
................. 2.....................
...........

. 1

..................... 1..

...................... 1.

1.

2813

.2..

1...

.1.



Raw
1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

Data Dump
0.
0.
1.
2.
0.
3.
1.
1.
0.
0.
5.
3.
4.
3.
7.

13.
29.
35.
59.

106. 1
150. 1
238. 2
343. 3
528. 5
716. 7
757. ci
322. a
228. 2
306. 3
414. 4
422. 4

62.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

for
0.
0.
0.
0.
1.
1.
1.
0.
1.
1.
1.
2.
6.
9.
6.

12.
27.
46.
64.
09.
.64.
60.
68.
18.
717.

68.
334.
118.
112.
48.

1.
0.
1.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

AEA Spectrum:
0. 0.
0. 0.
0. 1.
0. 1.
1. 2.
0. 1.
1. 0.
1. 0.
1. 3.
1. 2.
5. 1.
5. 1.
5. 2.
5. 8.

16. 12.
16. 18.
23. 30.
39. 33.
79. 88.

126. 115.
167. 161.
267. 269.
371. 411.
552. 512.
739. 661.
796. 804.
252. 223.
275. 266.
323. 345.
420. 418.
364. 353.

32. 22.
0. 1.
0. 1.
0. 0.
1. 2.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

0.
0.
0.

10a2097.CNF
0. 0.
0. 0.
1. 0.
1. 0.
0. 1.
1. 0.
2. 0.
0. 1.
1. 0.
0. 1.
1. 2.
3. 5.
7. 7.
4. 4.
11. 13.
16. 18.
29. 33.
54. 39.
74. 83.

102. 137.
187. 206.
290. 298.
375. 431.
609. 561.
737. 758.
747. 763.
250. 238.
258. 280.
369. 361.
4 -2 .' 426,
271. 185.
17. 14.

0. 1.
0. 0.
0. 1.
0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

0. 0.
0. 0.

0.
0.
0.

1
2
3
4
5
7
7
2
2
3
3
1

2814

0WHC-S-WM-DPto3,
0. 0. 0.
1. 2. 0.
2. 0. 2.
2. 2. 0.
0. 1. 2.
0. 0. 1.
1. 0. 2.
0. 0. 0.
4. 4. 2.
3. 7. 4.
6. 4. 3.

10. 5. 5.
12. 9. 10.
19. 17. 29.
19. 33. 33.
53. 45. 52.
74. 63. 106.
38. 128. 148.
18. 224. 230.
29. 311. 333.
59. 466. 479.
91. 585. 640.
35. 819. 788.
25. 581. 486.
45. 270. 282.
86. 312. 308.
79. 370. 392.
71. 418. 426.
45. 101. 86.

5. 2. 1.
0. 0. 1.
1. 0. 0.
3. 5. 2.
0. 1. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.

RE.4
0.
0.
0.
1.
2.
2.
1.
0.
1.
2.
3.
6.
4.

16.
22.
33.
56.

103.
140.
231.
353.
485.
652.
769.
402.
265.
308.
408.
418.

54.
0.
1.
0.
3.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.



Westinghouse Hanford Hc-sDw-M-DP-103, REV. -

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S94TO00389BLK

File ID: 9a1254.CNF

Counted on: 1/ 6/95
Detector: AEA9
Geometry number: 1
Count time:

A N A L Y S I S

@11:12

28803. Sec

PEAK ANALYSIS

Peak height
Initial Final
6025.9 6025.9

Peak center
Initial Final
255.091 255.091

FWHM
Initial Final
12.000 4.417

Tau
Initial

6.000

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Am243

AEA
Frac

0.942

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.276 5.279 -.0030.02 138.97 0.8

Activity
d/m uCi/ea
1032.1 0.465E-03

0.942 <--valid peaks only--> 138.97

DETECTOR CALIBRATION
Energy(MEV) - 4.106 + (0.0046)*Channel

Energy range (MeV): 4.106 TO 6.461
Efficiency = 0.1360 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
70797.0
70797.0
66710.9

4086.1

% Recovery
100.000
100.000
94.228
5.772

Analyzed by:

2815

Peak
ID
1

Totals:

Final
3.695

DM



Spectrum 9a1254.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-103, REV. 1

...................................................................... 1
......................................... 1
1.. .. .. .

2816

35037.0



'Raw bata Du
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
0.
0.
0.
1.
0.
1.
0.
1.
0.
1.
0.
0.
1.
0.
1.
1.
2.
5.
4.
8.
6.

58.
403.

3604.
947.
205.

1.
2.

12.
2.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

mp f or
0.
0.
1.
0.
1.
0.
0.
1.
0.
0.
2.
0.
1.
1.
2.
0.
2.
1.
2.
3.
4.
3.

15.
71.

530.
4719.

692.
129.

1.
4.
9.
0.
0.
0.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0. 0.
0. 0.
0. 0.
0. 1.
0. 1.
0. 0.
1. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0.
1.
0.
0.
0.
0.
3.
2.
2.
4.
9.

14.
104.
671.

5768.
600.

87.
2.

2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.0.

1.
3.
1.
1.
1.
1.
0.
2.
3.
3.
6.

16.
116.
851.

6949.
557.

56.
1.
5.
9.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

9a1254
0.
0.
1.
0.
1.
0.
0.
0.
1.
0.
0.
1.
2.
2.
1.
0.
5.
1.
1.
2.
6.

11.
21.

135.
1Q.

0.
25.

1.
9.
1 .
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

.CNF
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
3.
0.
2.
0.
0.
1.
5.
2.
5.

16.
22.

130.
1398.
6817.

511.
6.
2.
7.
5.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

WHC-SD-WM-DP-103, REV. 1
0.
0.
0.
0.
0.
0.
0.
2.
0.
1.
1.
1.
0.
0.
0.
1.
2.
1.
1.
2.
4.

14.
17.

174.
1490.
5667.

526.
3.
0.
7.
6.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
1.
1.
1.
0.
1.
0.
1.
2.
0.
0.
3.
0.
2.
1.
1.
3.
0.
2.
9.

25.
198.

1912.
4121.

422.
4.
3.

11.
3.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
2.
0.
0.
0.
0.
0.
0.
1.
1.
3.
1.
2.
1.
1.
5.
2.
3.
6.

11.
41.

253.
2300.
2444.

368.
0.
2.
9.
6.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
2.
1.
2.
1.
2.
4.
2.
4.
9.

17.
45.

288.
2941.
1501.

308.
2.
3.
8.
3.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

28b17



Westinghouse Hanford CoWHC-SD-WM-DP-103, REV/-S 9-

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S94TO00389SAM

File ID: 11a3112.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

1/ 6/95 @11:14
EAl1

28802. Sec

PEAK ANALYSIS

Peak heivht
Initial Final

10.1 10.1
4916.2 4916.2

Peak center
Initial Final

303.946 303.946
257.158 257.158

FWHM
Initial Final
12.000 5.331
12.000 5.278

Tau
Initial
6.000
6.000

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
1 Pu238

Am241
2 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.010 5.499 5.496 0.0030.02 1.34 7.7
5.480 5.496 -.016

0.955 5.276 5.281 -.0050.02 124.49 0.8

Activity
d/m uCi/ea
15.2 0.687E-05
11.7 0.526E-05

1033.2 0.465E-03

0.966 <--valid peaks only--> 125.82

DETECTOR CALIBRATION
Energy(MEV) - 4.098 + (0.0046)*Channel
Energy range (MeV): 4.098 TO 6.453

Efficiency = 0.1217 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
62542.0
62542.0
60398.3

2143.7

% Recovery
100.000
100.000
96.572
3.428

Analyzed by:

2818

Peak
ID
1
2

Final
0.332
3.972

Totals:

DM



Spectrum 11a3112.CNF
1 Legend: Raw - .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-103, REV. 1

1.......... 2
1...........................................................2
1..................................................................... 2
1.... 2.. .....
1.
1

2819

26747.7



Ra

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

w Data Du AEA Spectrum:
0.
0.
1.
1.
2.
0.
1.
0.
0.
0.
0.
0.
1.
1.
2.
1.
0.
1.
0.
3.
6.
9.

11.
48.

283.
2170.
2632.

290.
0.
1.
7.
1.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

imp for
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
1.
1.
2.
1.
1.
1.
3.

18.
48.

296.
2794.
1540.
225.

0.
1.
7.
1.
0.
0.
0.

0.
0.
0.
0.0.
0.
1.
0.
0.
0.
0.
0..
0.
0.

11a3112.CNF
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
1.
0.
1.
2.
3.
0.
1.
0.
0.
1.
1-.
6.

15.
77.

398.
3415.

983.
165.

0.
3.

10.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1. 0.
0.
2.
1.
5.

10.
73.

521.
4249.

673.
111.

2.

3
2.
0.
0.

0.
2.
1.
0.
0.

.0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

1.
4.
1.
4.

12.
107.
661.

4809.
501.

86.
3.
4.

13.
1.
0.
0.
0.
0.
1.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1
13
78

564
46

6

0.
0.
2.
1.
0.
1.
0.
1.
1.
1.
1.
2.
0.
0.
1.
0.
1-.

0.
0.
1.
0.
0.
0.
0.
1.
0.
0.
1.
0.
1.
1.
1.
0.
1-.

1. 1.
2. 0.
0. 0.
0. 2.
0. 0.
1. 1.
0. 1.
1. 4.
1. 2.
5. 6.
7. 15.
1. 119.
4. 1 .
3. .76
2. 456.
1. 31.
1. 0.
6. 4.
6. 6.
1. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 1.
0. 0.

0.
0.
0.
0.
0.
1.
1.
1.
0.
0.
0.
1.

1.
0.
1.
0.
1.
0.
0.
1.
4.

11.
24.

134.
1268.
5533.

354.
13.

0.
7.
5.
1.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1.
0.
0.
0.
2.
2.
3.
0.
2.
8.

24.
146.

1519.
4793.

341.
6.
1.
6.
5.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1.
0.
0.
1.
0.
2.
2.
2.
2.
8.

29.
210.

1852.
3830.

313.
4.
3.
9.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

2820

I

0.
0.
2.
0.
0.
3.
0.
0.
3.
0.

1.

WHC-SD-WM-DP-103, REV. I
0. 0. 0.
0. 0. 0.
1. 0. 0.
0. 1. 1.
0. 0. 1.
1. 0. 0.
1. 2. 0.
0. 0. 0.
0. 0. 0.
3. 0. 0.
0. 0. 1.
0. 0. 0.



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S94TOO0389DUP

File ID: 12a4910.CNF

/ -6 -9~$-~

A N A L Y S I S

WHC-SD-WM-DP-103, REV. 1

Counted on: 1/ 6/95
Detector: AEA12
Geometry number: 1
Count time:

@11:15

28802. Sec

PEAK ANALYSIS

Peak height
Initial Final

14.4 14.4
6202.8 6202.8

Peak center
Initial Final

302.498 302.498
255.556 255.556

FWHM
Initial Final
12.000 4.671
10.000 4.383

Tau
Initial
6.000
5.000

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA
ID Isotope Frac
1 ????
2 Am243 0.944

Peak Centroid Count %err
Exp. Obs. Diff. PWHM Rate c/m @95

5.506 0.97 9.1
5.276 5.290 -.0140.02 148.62 0.7

d/m
Activity
uCi/ea

1267.9 0.571E-03

0.944 <--valid peaks only--> 148.62

DETECTOR CALIBRATION
Energy(MEV) = 4.114 + (0.0046)*Channel
Energy range (MeV): 4.114 TO 6.469

Efficiency = 0.1184 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
75542.0
75542.0
71807.1

3734.9

% Recovery
100.000
100.000
95.056
4.944

Analyzed by:

2821

G E N E R A L

Peak
ID
1?
2

Final
0.628
3.177

Totals:

DM



Spectrum 12a4910.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-1 03, REV. 1

S.2
..............2
1......................................................................2
1..............................................2
2.......

1

35239.1



'Raw Data Du
1 0.

11 0.
21 0.
31 1.
41 1.
51 0.
61 0.
71 0.
81 1.
91 1.

L01 0.
L11 0.
L21 1.
L31 0.
L41 1.
L51 0.
L61 1.
L71 3.
L81 1.
L91 3.
201 3.
211 6.
221 8.
231 77.
241 478.
251 3631.
261 1025.
271 246.
281 1.
291 2.
301 15.
311 1.
321 1.
331 0.
341 2.
351 2.
361 2.
371 2.
381 0.
391 0.
101 0.
111 0.
121 0.
131 0.
141 0.
151 0.
161 0.
171 0.
181 0.
191 0.
511 0.

mp for
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
2.
2.
0.
0.
2.
3.
3.
3.
7.

23.
101.
621.

4411.
757.
150.

0.
3.

18.
2.
1.
0.
0.
1.
1.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 1.
0. 0.
1. 0.
0. 1.
0. 1.
1. 0.
0. 0.
0. 1.
0. 0.
1. 0.
1. 1.
3. 1.
2. 2.
9. 1.

28. 18.
133. 142.
723. 954.

5494. 6605.
622. 547.
120. 68.

0. 1.
1.

13.
2.

1. 0.
0. 1.

1.

.? 2.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

12a4910.CNF
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
2.
0.
1.
3.
0.
4.
3.

16.
177.

1265.

30.
1.
4.

13.
0.
0.
1.
2.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
1.
0.
1.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
1.
0.
2.
0.
3.

14.
29.

176.
1421.
7390.

521.
11.

1.
7.
3.
1.
0.
2.
3.
4.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
2.
3.
0.
0.
1.
2.
9.

40.
235.

1837.
6804.
516.

5.
3.
8.
6.
0.
1.
3.
0.
3.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

WHC-SD-WM-DP-1 03, REV. 1
0. 0. 0.
0. 0. 1.
1. 0. 0.
0. 0. 0.
1. 0. 2.
1. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 1. 0.
1. 0. 2.
0. 2. 0.
1. 1. 0.
0. 0. 0.
0. 1. 0.
2. 3. 3.
0. 2. 0.
5. 1. 0.
4. 1. 1.
3. 3. 3.
3. 4. 10.
7. 10. 14.

42. 50. 71.
254. 332. 377.

2133. 2375. 2876.
4985. 3241. 1793.

457. 375. 294.
2. 2. 0.
1. 2. 1.
8. 10. 10.
2. 5. 2.
2. 1. 0.
0. 0. 0.
1. 0. 0.
0. 0. 5.
2. 2. 1.
0. 3. 1.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.

2823



LABCORE Data Entry Template for Worklist# 456

Analyst: Instrument: AM01 Method: -

Worklist Comment: See chemist for sample size. --LLF WHC-SD-WM-DP-103, REV. 1
Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit

1

2

2

2

3

3

3

4

4

4

5

6
6

7

7

BLNK-PREP

BLNK-PREP

BLNK-PREP

STD

STD

STD

SAMPLE S94T000371

SAMPLE S94T000371

SAMPLE S94T000371

DUP S94T000371

DUP S94T000371

DUP S94T000371

SAMPLE S94T00035S

SAMPLE S94T000355

SAMPLE S94T000355

DUP S94T000355

DUP S94TOO0355

DUP S94T000355

SAMPLE S95TOO0004

SAMPLE S95T000004

@AM24101 AM24101

@AM24101 AM24101E

@AM24101 AM24101T

@AM24101 AM24101

6AM24101 AM24101E

@AM24101 AM24101T

@AM24101 AM24101

@AM24101 AM24101E

@AM24101 AM24101T

@AM24101 AM24101

@AM24101 AM24101E

@AM24101 AM24101T

@AM24101 AM24101

@AM24101 AM24101E

@AM24101 AM24101T

@AM24101 AM24101

@AM24101 AM24101E

@AM24101 AM24101T

@AM24101 AM24101

@AM24101 AM24101E

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

N/A

N/A

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units.

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

2824

Page: 1

uCi/m

% Ct.

% Rec

uci/M

% Ct.

% Rec

uCi/m

% Ct.

% Rec

uCi/m

% Ct.

% Rec

uci/m

% Ct.

% Rec

uCi/m

% Ct.

% Rec

uCi/m

% Ct.



WHC-SD-WM-DP-103, REV. 1
LABCORE Data Entry Template for Worklist# 456

64/ Instrument: AMOl

Comment: See chemist for sample size. --LLF

Sample# Rep Al Test Ma
S95T000004 0 @AM24101 AM24101T L

S95T0004 0 @AM24101 AM24101 L

S95T000004 0 @AM24101 AM24101E L

S95T000004 0 @AM24101 AM24101T L

Final page for wo

Method: LA-953-103 A -Analyst:

Workist

Seg Type
7 SAMPLE

8 DUP

8 DUP

8 DUP

DL Unit
% Rec

N/A .uCi/m

N/A % Ct.

N/A % Rec

Analyst Signature

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units.

trix Actual Found
IQUID N/A

IQUID

IQUID

IQUID

rklist # 456

Date

2825
Page: 2



WHO-SD-WM-DP-1 03, REV. 1
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Am-241 : LA-953-103(A-1) LIQUID BLANK
,pe 1racer) Pook Number lvi g

S L4 A N K Activity of Am243 Tracer In dpmlmL (SPKA) 9427
W* rk'LT t Spike (Tracer) Volume In mL (SPKV) y .1Rio

5volume of Sample In mL (ss) q
Dilution Factor (DF) 1

A2414t.1 Digest Dilution Factor (DOF) 1
Am-241 Area Peak Height from AEA (C241) 2

LQU! D Am-243 Area Peak Height from AEA (C243) 7t8f
W% Cm-243/244 Area Peak Height from AEA (CM) t94T1 Total AT Count (ATOT) 13643

AT Count Time in Minutes (MIN CT'd) 3
WC3831 Background In CPM (KG) 5

I Am 241 pVUL

3 126/95P;M

ICm-243/244 pCIL = CM * SPKA * SPKV *DF * DDF * (100OmL/L) /(C243 * SS * (2220000dpm/pCi))
Am-241 pCi/L = C241 * SPKA * SPKV * DF * DDF * (1 000mLJL) / (C243 * SS * (2220000dpm/pCi))

er % Recovery = ((ATOT / MIN CTd - BKG) * 2 * (C243 f (C241 + C243)) / (SPKA * SPKV)) * 100
Relative Counting Error (Am-241) = Square Root of ((1 / C241) +(1/C243)) * 1.96 * 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 /CM) + (1/C243)) *1.96* 100
NOTE: Am 241 Result Is a LESS THAN Value

Am 241 pCilmL = < 4.46E-05 Detection
Cm 2431244 CIlmL = < 4.46E-05 Level In
Relative counting error (Am-241) 43.9% pCilmL
Relative countineror m .2%Am-243 T racer Recovey = 95.2% 4.46E-O5

Data Ent y: / - Date: 01/30/95
Approved by: Date: :1 a 99
Form 953103WB Rev. 1.0 Page I of I
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WHC-SD-WM-DP-103, REV. 1
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Am-241 :LA-953-103(A-1) LIQUID STANDARD
y~e - p~ke t(I Faerl 000K N~umber 114

STNADActivity ofAm243 TracerIn dpm/mL (SPKA) 9427
'Spike (Tracer) Volumeiln mL (SPKV) 0.90

8M volume O sample In mL (SS) 1 00
i Dilution Factor (DF) 01

M241-4{ Digest Dilution Factor (DDF) g
Am-241 Area Peak Height from AEA (C241) 1)4$

LIQUlf M-243 Area Peak Height from AEA (C243) 3
. Cm-2431244 Area Peak Height from AEA (CM) K

TOKLG#46 I~oa AT -Count (ATOT) 118810,,. ffa
K O . T Count Time in Minutes (MIN CTd) M,

38931( BackgroundInCPM (BKG) 3

TA :t$2~$. tA

3;OO P M ~~t

A

± C Cm-243/244 pCVIL = CM * SPKA * SPKV * DF * DDF * (1000mLJL) /(C243 * SS * (2220000dpm/pCi))
Am-241 pCU/L = C241 * SPKA * SPKV * DF * DDF * (1000mLIL) /(C243 * 33 * (2220000dpm/pCi))
racer% Recovery = ((ATOT/MIN Crd-BKG)*2*(C243/(C241 + C243))/(SPKA*SPKV))* 100

Relative Counting Error (Am-241) = Square Root of ((1 1C241)+(1/C243))* 1.96 *100
Relative Counting Error (Cm-243/244) = Square Root of ((1 /CM) + (1/C243)) * 1.96 * 100

Am 241 pClmL = 2.20E-2 Detection
Cm 2431244 pCIUmL - <2.46E03 Level In
IRelative counting error (Am-241) = 5.6% pCilmL
Relative counting error (Cm-243/244) = 113.2% " :ea
|m-243 Tracer Recover - e7.2% 2.46E-03

Data Ent b - - Date: 01/30/95
rovedb Date: -3 UT&,

Form 953103WB Rev. 1.0 Page 1 of 
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WHC-SD-WM-DP-103, REV. I
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Am-241 : LA-953-103(A-1) LIQUID SAMPLE
ype SpIke (1racer) 000K Number 114

RSAMPLE ?M Activity of Am243 TracerIn dpm/mL (SPKA) 9427
W1 Spike (Tracer) Volume in mL (SPKV) 3100

41 W 0 Volume of Sample In ml(SS) 11'.psoo
(.W'd Dilution Factor (DF) 1

M241 Digest Dilution Factor (DDF) 1
Am-241 Area Peak Height from AEA (C241) 1

jLQUlp..K Am-243 Area Peak Height from AEA (C243) % 4O8
Cm.-2431244 Area Peak Height from AEA (CM) 7

94T37i .Total AT Count (ATOT) nw13898
msrmn o 1T Count Time In Minutes (MIN CT'd) 3______

.C3893 BackgroundInCPM (BKG)
Anaayst AM Z41 pJU/L. <4.//:u

Cm-243/244 pCI/L = CM * SPKA * SPKV * DF * DDF * (IOOOmLJL) /(C243 * SS * (2220000dpm/pCi))
lAm-241 pi/L = C241 * SPKA * SPKV * DF* DDF * (iQOOmLL) / (C243 * 53 * (2220000dpm/ipCi))
rracer% Recovery = ((ATOT/ MIN Crd - BKG) *2 *(C243 / (C241 + C243)) /(SPKA * SPKV)) * 100
JRelatve Counting Error (Am-241) = Square Root of ((1 /C241) + (1IC243))* 1.96 * 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 /CM) +(1/C243))* 1.96 * 100
NOTE: Am 241 Result is a LESS THAN Value

Am 241 IJCUmL < 4.38E-05 Detection
Cm 243124 CilmL = <4.38E-05 Level In
Relative counting error (Am-241) = 50.7% pCimI
Relative countin error Cm-243244 74.1%

m-243 Tracer Recovery 97.0% 4.38E-5

Data Entr by: Date: 01130/95
roved by: Date: .. '37a- A

Form 953103WB Rev. 1.0 Page 1 of 1

2828
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WHC-SD-WM-DP-103, REV. 1
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Am-241 LA-953-103(A-1) LIQUID DUPLICATE
- 1ye e p e (racer soo Nur r0d4

DU CA ctivity of Am243 Tracer in dpm/mL (SPKA) 9427
..r Li" Spike (Tracer) Volume In mL (SPKV) J00.*

E6 Volume of Sample In mL (SS) . .5O9
Dilution Factor (OF) 'Oft

.@241m Digest Dilution Factor (DDF) 1
. m-241 Area Peak Height from AEA (C241) 144QU)ID A m-243 Area Peak Height from AEA (0243) 4OS7

p .Cm-2431244 Area PeakHelight from AEA (CM) 4
P 4T31 Total AT Count (ATOT) 12841

A . T Count Time In Minutes (MIN CT'd) 3
WC38 31IBackground In CPM (BKG) 5

A ..dSI m 41p/L= <4.49:2

"E OR295O
J3X MAPM

cm-243/244 pCi/L = CM * SPKA * SPKV * DF *DDF * (10OOmLJL) / (C243 * SS * (2220000dpm/pCi))
Am-241 pCYL = C241 * SPKA * SPKV * DF * DDF * (lOOOmUL) /(C243 * SS * (2220000dpm/pCi))
Tracer% Recovery = ((ATOT/ MIN CTd - BKG) *2 * (C243 / (C241 + C243)) /(SPKA * SPKV)) * 100
'Relative Counting Error(Am-241) = Square Root of ((1 /C241)+(1/C243))* 1.96 * 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 /CM) + (1/C243)) * 1.96 * 100
NOTE: Am 241 Result isa LESS THAN Value

m 241 NCInmL = < 4.75E.05 Detection I
Cm 243I24 CIlmL = < 4.75E-05 Level In
Relative counting error (Am-241) = 50.7% pCilmL
Relative countin error Cm-2431244 - 98.0%

m-243 Tracer Recover 89.4% 4.75E-O5

Data Entry by. - Date: 01/30/95
.provedby 71 w; Date: an

Form 953103WB Rev. 1.0 Page 1 of 1
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A M DP-103, REV.1PLACE ANALYTICAL CARD IN BOX BELOW OR AMH IR LE

Am-241 LA-953-103(A-1) LIQUID SAMPLE
pIe racer) OOK Number gi

A M LE ctIvIty of Am243 Tracer In dpmlmL (SPKA) 9427
W Spike (Tracer) Volume in ml (SPKV) 01i0

5 6 Volume of Sample In mL (53) '.;os
laesd Dilution Factor (OF) 1

AMl24$1-01 . Digest Dilution Factor (DDF) >1t~
m-241 Area Peak Height from AEA (C241) ,4

LIQUiDAm-243 Area Peak Height from AEA (C243) 'p.4
....... Cm-2431244 Area Peak Height from AEA (CM) '

g94T34 4 ,TotajATCount (ATOT) 12533
>VmN. ~>AT Count Time In Minutes (MIN CT'd) 3_wc8 1Background In CPM (BKG) t

MyMm .4 " . 4......A212

NAt r

412 5

Cm-243/244 pCVIL = CM * SPKA * SPKV * OF * DOF * (IOOmUL) /(C243 * SS *(2220000dpm/pCi))
Am-241 pCi/L = C241 * SPKA * SPKV * DF*DF * (IOOmLL) / (C243 * SS * (2220000dpm/pCi))
Tracer% Recovery = ((ATOT/ MIN CT'd - BKG) * 2 *(C243 I(C241 + C243))/(SPKA* SPKv)) * 100
Relative Counting Error (Am-241) = Square Root of ((1 /C241) + (1/C243))* 1.96 * 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 /CM) + (1/C243)) *1.96 *100
NOTE: Am 241 Result is a LESS THAN Value

Am 241 PCIImL = < 4.87E-05 - Detection
1Cm 24324 CIl/ml <4.87E-05 Level In

Iative Countin error (Am-241) 40.1% pC/m L
Relativecountin error Cm-243244 = 113.2%

m-243 Tracer Recovery 87-2% ~ 4.87-O

Data Entry by: /7/-Date: 01/30/95
proved : Date:

Form 953103WB Rev. 1.0 Page 1 of 1
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WHC-SD-WM-DP-103, REV. 1
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Am-241 LA-953-103(A-1) LIQUID DUPLICATE
p e racer) book Number 101B43

DUPLCATE O ctivity of Am243 Tracer in dpm/mL (SPKA) 9427
\Spike (Tracer) Volume In nML (SPKV) 490~~2OO

olume of Sample In ML (SS) %, .11M"
Dilution Factor (DF) 0

21 Digest Dilution Factor (DDF)1
M . m-241 Area Peak Height from AEA (C241) 1.

L aUIDtA~ m-243 Area Peak Height from AEA (C243) 4.62
Cm-2431244 Area Peak Height from AEA (CM) 4

94T35 AIotal AT Count (ATOT) 13O
IAT Count Time In Minutes (MIN CT'd) 3___

C38g1 $ Background In CPM (BKG) 5
An p - <

O3 00 PM & C

Cm-243/244 pC/L = CM * SPKA * SPKV * DF*DF * (1000mL) /(C243 * SS * (2220000dpm/pCi))
Am-241 pC/L = C241 * SPKA * SPKV * DF* DDF * (10OOmL/L) /(C243 * SS * (2220000dpm/pCi))
hracer% Recovery = ((ATOT/MIN CT'd-BKG) *2*(C243/(C241 + C243))/(SPKA*SPKV)) *100

~Relative Counting Error (Am-241) = Square Root of ((1 /C241) + (1/C243)) * 1.96 * 100
Relative Counting Error (Cm-243/244) = Square Root of ((1 /CM) + (1/C243)) * 1.96 * 100
NOTE: Am 241 Result is a LESS THAN Value

Am 241 pCI/mL = < 4.51E-05 Detection
Cm 243244 CilmL < 4.51E-05 Level In
(Relative counting error (Am-241) - 46.3% mCIlml

(Relative counting error (Cm-2431244) 98.0% _ -
Am-243 Tracer Recovey 94.2% 4.51E-05

Data Entry by: Date: 01130195
Aproved by: 'dg Date:

Form 953103WB Rev. 1.0 Page I of I
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WHC-SD-W-DP-103, REV. I
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Am-241 : LA-953-103(A-1)

PAMPE

W03893l ts -AO

LIQUDMLSpke (I racer) Book Number
ctivtyofAiM243 Tracer in dpm/mL (SPKA)

Spike (Tracer) Volume in mL (SPKV)
olume of Sample in mL (SS)

Dilution Factor DF
Digest Dilution Factor (DDF)

m-241 Area Peak Height from AEA (C241)
m-243 Area Peak Height from AEA (C243)

Cm-243/244 Area Peak Height from AEA (CM)
otal AT Count (ATOT)T Count Time in Minutes (MIN CT'd)

Background in CPM (BKG)
|AMI C41 pUtL 

-

9427

.13080

~~~ ~ ~"~~3
~~Ir~50

.....l ....

i3u ~t44,~P~

fCm-243/244 pCUL = CM * SPKA * SPKV * DF * DDO * (lOOOrmUL) /(C243 * SS (2220000dpm/pCi))Am-241 pCI/L = C241 * SPKA * SPKV * DF * DDF * (1 OOOmL/L) / (C243 * SS * (2220000dpm/pCi))Tracer% Recovery = ((ATOT/ MIN CTd - BKG) *2 *(C243 / (C241 + C243)) /(SPKA* SPKV)) * 100Relative Counting Error (Am-241) = Square Root of ((1 /C241) + (1/C243)) * 1.96 * 100Relative Counting Error (Cm-243/244) = Square Root of ((1 /CM) +(1/C243)) *1.96 * 100NOTE: Am 241 Result Is a LESS THAN Value

lAm 241 MCI/mL - <4.66E-05 DetectionCm 243I24 "CtnmL = <4.6E-05 . Level inRelative countin error (Am-241 - 47.6% I CUmL
1!n 1Error (C-43C443 " 113.2% 4.66E.05mi-243 Tracer Recovey - 91.2% 4.66E-5]

Data Entry b. / fDate: 01/315
--roved _ Date:

Form 953103WB Rev. 1.0
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WHC-SDWM-DP-103 , REV. 1
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Am-241 : LA-953-103(A-1) LIQUID DUPLICATE
DUPUAL~~

ANZ t.t<

.... T4 ..

)ro e ~
: .

=w w*.. kO

otivity of Am243 Tracer In dPMlmL (SPIKA)
pike (Tracer) Volume In mL (SPKV)

Aoume of Same In mL ((A )
Dilution Factor (DF)Digest Dilution Factor(DF

m-241 Area PekHih rmAA(0241)
Am-24 Area Pekeight from ALA (0243)Cm-2431244w Areaek Height from ALA (CM)

Total AT CoMunt (ATOT)

Background In CPM s(NKG)j
A1m £41 pULU

9427

W39

Cm-243I244 pCIIL = CM * SPKA * SPKV * DF*DDF* (OOOmUL) /(C243 * SS * (2220000dpm/pCi))
m-241 pCUL = C241 * SPKA * SPKV*DF *DDF * (1 OOmUL)/ (C243 * SS *(2220000dpm/pCi))
racer % Recovery = ((ATOT / MIN CTd - BKG) * 2 * (C243 /(C241 + C243)) / (SPKA * SPKV)) * 100Relative Counting Error (Am-241) = Square Root of ((1 /C241)+ (1/C243)) *1.96*100

Relative Counting Error (Cm-243/244) = Square Root of ((1 /CM) + (1/C243)) * 1.96 * 100NOTE: Am 241 Result is a LESS THAN Value

A1m 241 pCImL = < 4.87E-05 Detection
Cm 24324 pCImL " < 4.BTE-05 Level inRelative counting error (Am-241) = 41.8% pCIVmLRelative counting error ICm-243/244) = 113.2%

m-243 Tracer Recovey 872% 4.87E-05

2833

'ata Entry by/IData E b Date: 01130195A
rovedb.Date:

Form 953103WB Rev. 1.0 Page Iof I
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WHC-SD-WM-DP-103, REV. 1
Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S94T000371-BLK

File ID: 3a3563.CNF

/1 &P 9S~

A N A L Y S I S

Counted on.:
Detector: A
Geometry number: 1
Count time:

1/27/95 @18:50
EA3

28802. Sec

PEAK ANALYSIS

Peak height
Initial Final

13.3 13.3
6713.9 6713.9

Peak center
Initial Final

300.731 300.731
254.587 254.586

FWHM
Initial Final
12.000 6.777
14.000 6.768

Tau
Initial Final
6.000 0.339
7.000 4.500

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Am241

Pu238
2 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.011 5.480 5.485 -.0050.03 2.15 6.1
5.499 5.485 0.014

0.948 5.276 5.273 0.0030.03 192.48 0.6

Activity
d/m uCi/ea
17.5 0.789E-05
22.9 0.103E-04

1491.0 0.672E-03

0.959 <--valid peaks only--> 194.63

DETECTOR CALIBRATION
Energy(MEV) = 4.102 + (0.0046)*Channel
Energy range (MeV): 4.102 TO 6.457

Efficiency = 0.1304 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
97427.0
97427.0
93429.7

3997.3

% Recovery
100.000
100.000
95.897
4.103

Analyzed by:

2834

G E N E R A L

Peak
ID
1
2

Totals:

ALJ



Spectrum 3a3563.CNF
I Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-103, REV. 1

1
1
1
1
1 .
1
1
1
1
2
1. ..2
1...................2
1....................................................................2
1........................................2
12 ......
1
1
1
1
1

44719.6



Raw Data Dt

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

AEA Spectrum:
0.
0.
2.
1.
0.
1.
1.
6.
1.
5.
2.
2.
4.
3.
4.
3.
8.
7.

11.
10.
15.
36.
50.

207.
910.

5561.
1729.
234.

1.
1.

17.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

imp for
0.
0.
2.
0.
2.
1.
0.
0.
1.
2.
3.
2.
3.
4.
3.
4.
1.
5.

12.
14.
19.
39.
85.

237.
1119.
6466.
1229.

177.
1.
2.

12.
3.
0.
0.
1.
1.
0.
2.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

3a3563.CNF
0.
0.
1.
1-.
0.
2.
2.
3.
3.
3.
4.
2.
1.
3.
6.
3.
6.
8.

10.
27.
26.
39.
81.

311.
1352.
7312.

888.
134.
2.
8.

14.
1.
0.
0.
2.
0.
1.
2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
1.
0.
2.
1.
5.
3.
5.
3.
2.

3
3

28

d68

8

1

0.
0.
2.
1.
4.
1.

.2.
3.
2.
1.
1.
2.

2836

0.
0.
0.
2.
0.
1.
2.
1.
1.
1.
3.
3.

0WHO-SQ-.WM-DPr1iP3, REI
1. 0. 0. 1.
1. 0. 0. 0.
0. 1. 0. 0.
0. 0. 1. 0.
2. 1. 0. 0.
1. 1. 3. 1.
0. 0. 3. 2.
1. 1. 1. 5.
2. 2. 1. 0.
3. 1. 4. 1.
2. 2. 2. 3.
1. 2. 1. 4.
5. 9. 4. 4.
6. 2. 7. 5.
3. 6. 5. 10.
6. 3. 6. 2.
7. 7. 6. 8.
7. 15. 10. 18.
6. 12. .16. 14.
5. 24. 29. 28.
4. 65. 68. 72.
0. 133. 164. 179.
8. 514. 549. 741.
2. 3294. 4002. 4697.
6. 4747. 3554. 2501.
9. 458. 446. 277.
7. 4. 2. 4.
2. 2. . 4.
6. 10. (29 11.
3. 3. 5. 3.
0. 0. 0. 0.
0. 1. 0. 0.
0. 0. 1. 0.
0. 3. 0. 1.
2. 1. 1. 2.
0. 0. 2. 0.
1. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
D. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.
D. 0. 0. 0.
2. 0. 0. 0.
D. 0. 0. 0.
0. 0. 0. 0.

2. 5. 4.
5. 2. 2.
3. 3. 1.
8. 4. 10.
6. 9. 9.
6. 7. 8.

11. 7. 11.
14. 14. 12. 2

1. 18. 21. 2
3. 46. 56. 6
7. 105. 110. 13
4. 328. 402. 40
. 1939. 2247. 267

7660. 6946. 605
685. 591. 55

4. 44. 25.
2. 0. 3.
1. 5. 12.
0. 4. 2.
0. 0. 0.
0. 0. _0.
0. 0. 0.
0. . 1.
1. 2.
1. . 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 1.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
1. 0. 0.
1. 0. 0.
0. 0. 0.



Westinghouse Hanford Co. AK 9<
G E N E R A L A L P H A E N E R G Y

Rev. 2.01
A N A L Y S I S

WHC-SD-WM-DP-103, REV. i
DATA REDUCTION REPORT

SAMPLE
S94T000371-STD

File ID: 2a2829.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

1/27/95 @18:51
EA2

28801. Sec

PEAK ANALYSIS

Peak height
Initial Final
1681.8 1681.8
3349.1 3349.1

19.3 19.3
4.5 4.5
5.3 5.3

Peak center
Initial Final

301.805 301.805
255.594 255.545
157.375 157.315
132.453 132.027
105.151 104.710

FWHM4
Initial Final
22.000 18.361
20.000 16.812

116.000 1.000
6.000 1.342
16.000 4.328

Tau
Initial
11.000
10.000
58.000
3.000
8.000

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
1 Am241

Pu238
2 Am243

Pu240
3
4
5

AEA
Frac

0.334

0.641

????

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m
5.480 5.498 -.0180.08 82.85
5.499 5.498 0.001
5.276 5.285 -.0090.08 159.10
5.144 5.285 -.141

4.833
4.717
4.591

%err
@95
1.0

0.7

1.54 7.2
0.21 43.6
0.13 58.7

Activity
d/m uCi/ea
789.8 0.356E-03

1031.1 0.464E-03
1440.0 0.649E-03
1425.6 0.642E-03

0.975 <--valid peaks only--> 241.95

DETECTOR CALIBRATION
Energy(MEV) = 4.109 + (0.0046)*Channel

Energy range (MeV): 4.109 TO 6.465
Efficiency = 0.1116 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
119138.0
119138.0
117042.3

2095.7

% Recovery
100.000
100.000
98.241

1.759

Analyzed by:
ALJ

21837

Peak
ID
1
2
3?
4?
5?

Final
6.412
5.993
0.100
0.244
3.187

Totals:



Spectrum 2a2829.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

3
5
5
5
4
4
4
3
3
3

.2
.2

.1

Display Max.: 24410.0

WHC-SD-WM-DP-103, REV. i

......................... 2..

.......................................................... 2..
................................................... 2
.2..

...
.......................... 1
................ 1

2838

.2

2.



Raw Data Dump for AEA Spectrum: 2a2829.CNF WHC-SD-WM-DP-103, REV. 1
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 9. 2. 3.
21 9. 2. 1. 4. 0. 5. 3. 4. 5. 4.
31 2. 2. 8. 2. 5. 7. 6. 5. 3. 2.
41 14. 2. 3. 11. 7. 2. 5. 2. 3. 4.
51 3. 6. 3. 5. 9. 10. 6. 7. 7. 5.
61 6. 6. 5. 6. 7. 10. 8. 9. 5. 4.
71 9. 7. 7. 6. 11. 7. 8. 8. 7. 5.
81 6. 7. 9. 8. 10. 11. 13. 9. 14. 5.
91 14. 10. 7. 5. 13. 6. 9. 10. 7. 8.

101 17. 6. 6. 7. 17. 8. 10. 6. 10. 4.
111 9. 14. 11. 4. 11. 7. 9. 15. 6. 11.
121 13. 7. 10. 12. 14. 10. 13. 11. 14. 6.
131 12. 17. 20. 8. 9. 18. 8. 13. 9. 10.
141 21. 19. 15. 9. 12. 17. 18. 22. 20. 19.
151 21. 11. 15. 19. 15. 12. 21. 25. 11. 19.
161 11. 15. 14. 19. 20. 14. 24. 19. 28. 16.
171 15. 24. 25. 34. 23. 29. 33. 31. 25. 23.
181' 37. 29. 36. 27. 24. 36. 28. 43. 28. 40.
191 37. 37. 40. 38. 30. 33. 57. 45. 54. 56.
201 61. 69. 59. 80. 68. 59. 79. 85. 94. 98.
211 85. 90. 109. 117. 127. 112. 126. 135. 143. 165.
221 170. 176. 241. 202. 240. 244. 298. 292. 329. 345.
231 403. 404. 449. 539. 575. 676. 727. 842. 898. 1057.
241 1154. 1342. 1403. 1858. 2044. 2242. 2506. 2746. 2874.
251 3105. 3246. 3432. 3587 3546. 3490. 3463. 3291. 3043. 2809.
261 2516. 2165. 1796. [S49. 1344. 1095. 862. 760. 574. 522.
271 420. 406. 307. 313. 303. 250. 243. 279. 271. 286.
281 299. 349. 381. 368. 476. 473. 574. 598. 684. 785.
291 903. 991. 1099. 1192. 1321. 1421. 1521. 1576. 1658. 1783.
301 1699. 184. 1625. 1667. 1509. 1507. 1394. 1190. 1028. 899.
311 733. 501. 402. 339. 276. 167. 136. 136. 85.
321 60. 43. 35. 24. 17. 11. 7. 4. 1. 0.
331 0. 1. 1. 1. 0. 0. 0. 0. 2. 1.
341 0. 0. 0. 1. 2. 0. 0. 2. 0. 1.
351 1. 2. 0. 2. 1. 0. 2. 3. 0. 1.
361 1. 1. 0. 2. 1. 0. 0. 0. a) 2.
371 0. 2. 0. 0. 1. 1. 0. 0. 1. 0.
381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
391, 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.
421 0. 0. 0. 0. 0. 1. 0. 1. 0. 1.
431 0. 0. 1. 0. 1. 0. 2. 0. 0. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 2. 0. 0. 0. 1. 0. 0. 0.
461 0. 0. 0. 1. 0. 1. 0. 0. 0. 0.
471 0. 0. 0. 1. 0. 0. 1. 0. 0. 1.
481 2. 0. 0. 0. .0. 1. 0. 0. 0. 0.
491 1. 0. 1. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

2839



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S94TOO0371-SAM

File ID: 4a4028.CNF

A N A L Y S I S

WHC-SD-WM-DP-103, REV. 1

Counted on:
Detector: A
Geometry number: 1
Count time:

1/27/95 @18:49
EA4

28800. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final

11.2 11.2 301.560 301.560
4521.6 4521.6 256.575 256.574

FWHM
Initial Final
16.000 6.555
12.000 4.732

Tau
Initial
8.000
6.000

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA
ID Isotope Frac
1 ????
2 Am243 0.943

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95

5.499 0.98 9.0
5.276 5.287 -.0110.02 121.61 0.8

d/m
Activity
uCi/ea

1399.1 0.630E-03

0.943 <--valid peaks only--> 121.61

DETECTOR CALIBRATION
Energy(MEV) = 4.082 + (0.0047)*Channel

Energy range (MeV): 4.082 TO 6.488
Efficiency = 0.0878 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
61903.0
61903.0
58847.4

3055.6

% Recovery
100.000
100.000
95.064
4.936

Analyzed by:

2840

G E N E R A L

Peak
ID
1?
2

Final
0.667
2.666

Totals:

ALJ



Spectrum 4a4028.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-103, REV. 1

2.... .

1...................2.
1..................................................................... 2
1.................................................................2
1.2......
1
1
1
1
1

2841

23577.5



Raw Data D

21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

AEA Spectrum:
0.
0.
0.
0.
0.

0.
0.
2.
1.
0.
2.
1.
0.
1 .
0.
2.
4.
1.
6.

19.
56.

190.
538.

2160.
1751.

134.
1.

140
0.
0.
1 .
2.
4.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
I1.
0.
0.

ump for
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
1.
0.
2.
1.
2.
2.
1.
0.
5.
6.

25.
58.

225.
634.

2706.
1037.

115.
I1.
3.

14.
0.
0.
2.

0.

T
0.
0.
0.
0.
0.
1 .
0.
0.
0.
0.
0.
0.
0.

4a4 028.CNF
0.
0.
0.
1.
2.
0.
0.
1 .
2.
2.
2.
0.
0.
0.
1.
0.
1.

1.

4.
4.

10.

22.
89.

223.
756.

3380.
528.

70.
0.
8.
9.
1.
0.
0.
1 .
0.
6.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
I1.
0.
0.

0.
0.
1.
0.
0.
1.
0.
1.
0.

2.1.
0.
2.
1.
0.
1 .
3.
2.
6.
8.

20.
83.

293.
878.

4080.
410.

59.
0.
2.
9.
2.
1 .
0.
0.
4.
5.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
1.

0.
1 .
1.

1 .
3.
1.
1.
2.
2.

34.

103.

481

3.
1.
3.
0.
0.
10.

481.

0.

4.
3.

0.
0.
0.
0.

0.
4.
3.
0.
0.
0.
0.
0.

0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
I1.

1
2
5
5
26
33

135
404

11
1.

11
8,
2.
0.
0.
1 .
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0
0
0

01
a
0
0
2
0
0
0
5

0
0

2842

WHC-SD-WM-DP-103,
0. 0.
0. 2.
1 1. 0.
0. 0.

- 1. 1.
1- 0.

. 0. 1.
2. 0.

. 0. 0.

0. 0.
0. 0.

. 1. 2.
2. 1.
1. 2.
3. 0.
3. 0.
2. 2.

3. 4.
15. 11.
38. 49.

139. 171.
389. 468.

1582. 1745.)4740. 3822.
226. 180.
* 6. 1.
*1. 3.

5. 9.
3. 0.
0. 0.
0. 0.
1. 1.
0. 1.
3. 2.
1. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

REV.1
0.
0.
0.
0.

0.1.

2.
0.

0.

1.

2.
8.0.
1.

52.
15.

488
20.
2 .
21.

0.
5.

48.
0.
0.
0.

0.

1 .
4.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

4.
6.
2.
7.

11.
38.
99.

333.
1236.
5272.

273.
16.

1 .
3.
8.
0.
0.
0.
0.
6.
1.
1.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.



WHC-SD-WM-DP-103, REV. 1
Westinghouse Hanford Co.

G E N E R A L A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S94T000371-DUP

File ID: 5a5955.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

1/27/95 @18:47
EA5

28800. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final

12.3 12.3 305.546 305.546
3893.9 3893.9 258.325 258.323

11.1 11.1 200.576 200.576

FWHM
Initial Final
22.000 17.596
24.000 20.428
14.000 0.456

Tau
Initial
11.000
12.000
7.000

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
1 Am241

Pu238
2 Am243

Pu240
3

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.011 5.480 5.509 -.0290.08 2.10 6.2
5.499 5.509 -.010

0.985 5.276 5.287 -.0110.10 191.94 0.6
5.144 5.287 -.143

???? 5.016 0.52 19.

Activity
d/m uCi/ea
15.7 0.705E-05
20.4 0.921E-05

1356.7 0.611E-03
1343.2 0.605E-03

8

0.996 <--valid peaks only--> 194.04

DETECTOR CALIBRATION
Energy(MEV) = 4.073 + (0.0047)*Channel
Energy range (MeV): 4.073 TO 6.480

Efficiency = 0.1429 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
93513.0
93512.8
93387.6

125.4

% Recovery
100.000
100.000
99.866
0.134

Analyzed by:

2843

Peak
ID
1
2
3?

Final
0.880
8.149
0.080

Totals:

ALJ

.I



Spectrum 5a5955.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

1
3
3
3
3
3
3
1
2
1.
1.
1.
1.
1.
1.
1i.

.2

2844

Display Max.: 29146.5
WHC-SD-WM-DP-103, REV. 1

.. 2
......... 2..

................................................. 2..
. . . .............. ......................................... 2

..................... 2
.2



Raw -Data D

21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

AEA Spectrum:
0.
0.
1.
2.
2.
1.
4.
7.
0.
2.
1.
2.
4.
5.
7.
4.
6.
6.
5.

15.
25.
32.
67.

274.
1042.
2968.
3771.

990.
79.
13.

13.
2.
0.
0.
3.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.

ump for
0.
0.
2.
1.
2.
3.
2.
4.
3.
2.
5.
1.
5.
3.

11.
6.
6.
4.
6.

11.
19.
43.
75.

304.
1142.
3234.
3533.

735.
61.
10.

9.
6.
1 .
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1 .
0.

0.
0.
5.
3.
3.
1.
6.
1.
4.
4.
4.
6.
4.
7.
3.
6.

10.
8.
7.

17.
21.
39.
89.

337.
1356.
3600.
3245.

645.
42.
11.
6.
5.
0.
0.
1 .
0.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1 .
0.
1.

0.
0.
6.
4.
1-.
5-.
4.
0.
3.
5.
4.
7.
5.
6.
5.
7.
3.
6.
4.

20.
15.
33.

98.
394.

1469.
3705.
2818.

523.
38.

5.
12.

6.
2.
1.1.

0.
1.0.

0.
0.
0.
0.
0 .
0.
0.1.

0.
0.

WHC-SD-WM-5a5955.CNF
0. 0.
0. 0.
. 2.

3. 2.
1. 2.

5. 4.

7. 1.3. 4.
3. 3.
7. 2.

1. 4.
4. 5.
6. 7.
4. 3.
4. 10.
8. 4.
7. 9.
8. 4.
8. 8.

19. 23.
18. 32.

50. 47.
133. 125.436. 488.

1670. 1872.3943. 4048.
2629. 2374.

390. 313.
28. 19.

9. 12.
14. 14.
2. 5.
0. 0.
0. 0.
0. 1.
3. 0.
0. 0.

1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.0. 0.
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Westinghouse Hanford Co.

A L P H A.E NE R G Y
Rev. 2. 01

DATA REDUCTION REPORT

SAMPLE
S94TO00355-SAM

File ID: 6a6776.CNF

A NI-SASJP-103, REV. 1

Counted on:
Detector: A
Geometry number: 1
Count time:

1/27/95 @18:46
EA6

28801. Sec

PEAK ANALYSIS

Peak height Peak center FWHM
Initial Final Initial Final Initial Final

18.8 18.8 301.645 301.645 20.000 14.058
5677.8 5677.8 256.380 256.379 16.000 7.377

14.7 14.7 172.827 172.713 110.000 1.000

Tau
Initial
10.000
8.000

55.000

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Am241

Pu238
2 Am243
3

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.018 5.480 5.489 -.0090.06 3.16 5.0
5.499 5.489 0.010

0.938 5.276 5.281 -.0050.03 168.28 0.7
???? 4.896 1.18 9.8

Activity
d/m uCi/ea
28.4 0.128E-04
37.1 0.167E-04

1435.6 0.647E-03

0.955 <--valid peaks only--> 171.44

DETECTOR CALIBRATION
Energy(MEV) = 4.102 + (0.0046)*Channel

Energy range (MeV): 4.102 TO 6.457
Efficiency = 0.1184 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
86150.0
86149.9
82860.3
3289.7

% Recovery
100.000
100.000
96.181
3.819

Analyzed by:

2846

G E N E R A L

Peak
ID
1
2
3?

Final
0.703
4.884
0.100

Totals:

ALJ



Spectrum 6a6776.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-103, REV. 1

.2

.................................................................... 2

............................................................... 2
.2.....

2847

32970.2
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Westinghouse Hanford Co.

G E N E R A L A N A L Y S I S

WHC-SD-WM-DP-103, REV. 1
A L P H A E N E R G Y

Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S94TO00355-DUP

File ID: 7a7380.CNF

Counted on: 1/27/95
Detector: AEA7
Geometry number: 1
Count time:

PEAK ANALYSIS

28803. Sec

Peak height
Initial Final

12.3 12.3
3741.4 3741.4

29.4 29.4
0.0 0.1
0.7 0.1
4.9 4.9
3.0 3.0

Peak center
Initial Final

300.626 300.626
255.659 255.658
151.716 151.591
139.626 139.626
118.372 117.570
105.099 105.099
93.267 92.453

FWHM
Initial Final
12.000 9.347
16.000 9.069

134.000 1.000
0.000 0.100
4.000 0.100
6.000 0.188
6.000 0.958

Tau
Initial
6.000
8.000

67.000
0.000
2.000
3.000
3.000

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Am241

Pu238
2 Am243
3 Np237
4
5
6
7

Totals:

AEA
Frac

0.012

0.924
0.014

????

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m
5.480 5.493 -.0130.04 2.03
5.499 5.493 0.006
5.276 5.281 -.0050.04 155.98
4.781 4.792 -.0110.00 2.34

4.736 0.00
4.632 0.00
4.574 0.11
4.514

0.950 <--valid peaks only-->

0.07

160.34

%err
@95
6.3

0.7
6.2

9865.
73.8
101.

d/m
20.0
26.1

1461.6
24.9

DETECTOR CALIBRATION
Energy(MEV) = 4.080 + (0.0047)*Channel

Energy range (MeV): 4.080 TO 6.486
Efficiency = 0.1078 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
81004.0
81004.1
77062.9

3941.1
ANALYZED B'

2849

% Recovery
100.000
100.000
95.135
4.865

ALJ

@18:45

Peak
ID
1
2
3
4?
5?
6?
7?

Final
0.467
2.877
0.100
0.100
0.100
0.069
0.371

Activity
uCi/ea

0.900E-05
0. 118E-04
0.658E-03
0. 112E-04



Spectrum 7a7380.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 25562.8

WHC-SD-WM-DP-103, REV. I

7
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6
6
5
3
4
4
3
3
1
1
1
1
1
2.
12.
1. .2
1...
1...
1...
1...
1...

1
1
1
1
1

2850
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.......... 2

..o..........................2.

. .............................................................. 2.
................................................ 2
.2...



Raw Data D
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0.
0.
1.
0.
0.
0.
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0.
0.
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0.2.
1.
0.-



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S95T000004 -SAM

File ID: 8a8550.CNF

WHC-SD-WM-DP-103, REV. 1
A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

1/27/95 @18:44
EA8

28804. Sec

PEAK ANALYSIS

Peak height
Initial Final

13.6 13.6
5876.4 5876.4

Peak center
Initial Final

303.090 303.090
258.312 258.311

FWHM
Initial Final
14.000 8.251
16.000 7.504

Tau
Initial

7.000
8.000

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Am241

Pu238
2 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.012 5.480 5.496 -.0160.04 2.22 6.0
5.499 5.496 0.003

0.962 5.276 5.285 -.0090.04 173.30 0.7

Activity
d/m uCi/ea
18.0 0.812E-05
23.5 0.106E-04

1336.2 0.602E-03

0.974 <--valid peaks only--> 175.52

DETECTOR CALIBRATION
Energy(MEV) = 4.071 + (0.0047)*Channel
Energy range (MeV): 4.071 TO 6.478

Efficiency = 0.1310 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
86494.0
86494.0
84259.9

2234.1

% Recovery
100.000
100.000
97.417
2.583

Analyzed by:

2852

G E N E R A L

Peak
ID
1
2

Final
0.413
5.217

Totals:

ALJ



Spectrum 8a8550.CNF
1 Legend: Raw . .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-103, REV. 1

...... 2

............................................2
.................................................................... 2
............ 2...

2853
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W Data DRa

1
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0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
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0.
0.
1 .
0.
1.
1.
2.
1.
0.
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Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S95000004-DUP

File ID: 9a1307.CNF

WHC-SD-WM-DP-1o3, REV 1

A N A L Y S I S

Counted on: 1/27/95
Detector: AEA9
Geometry number: 1
Count time:

PEAK ANALYSIS

@18:43

28806. Sec

Peak height
Initial Final

17.5 17.5
7744.2 7744.2

Peak center
Initial Final

299.527 299.527
253.311 253.311

FWHM
Initial Final
10.000 4.303
12.000 3.700

Tau
Initial
5.000
6.000

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA
ID Isotope Frac
1 ????
2 Am243 0.924

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95

5.488 0.51 12.5
5.276 5.275 0.0010.02 168.47 0.7

d/m
Activity
uCi/ea

3022.6 0.136E-02

0.924 <--valid peaks only--> 168.47

DETECTOR CALIBRATION
Energy(MEV) = 4.110 + (0.0046)*Channel
Energy range (MeV): 4.110 TO 6.465

Efficiency = 0.0563 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
87581.0
87581.0
81128.9

6452.1

% Recovery
100.000
100.000
92.633
7.367

Analyzed by:

2855

G E N E R A L

Peak
ID
1?
2

Final
1.891
3.033

Totals:

ALJ

I - I



Spectrum 9a1307.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2k.., etc Display Max.: 49176.6

WHC-SD-WM-DP10 3, REV. 1

.2.

......................................................................... 2
................. 2....

2856



Raw Data D
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

AEA Spectrum:
0.
0.
0.
0.
1.
1.
0.
3.
0.
0.
0.
1.
1.
0.
2.
1.
0.
3.
2.
1.
7.
9.

40.
163.

893.
61 .
99.

2.
8.

19.
1.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

ump fa
0.
0.
0.
0.

'1.
0.
0.
1 .
0.
1.
1.
0.
2.
1.
2.
2.
2.
4.
2.
4.
7.

15.
33.

242.
1152.
8602.

644.
69.

1 .
3.

13.
1.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

9a1307.CNF
0.
0.
1.
1.
0.
1.
1.
0.
2.
0.
0.
0.
1.
0.
1.
0.
2.
5.
1.
5.
5.

10.
48.

224.

28.
4.
7.
9.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
1 .
0.
0.
0.
0.
0.
0.
3.
3.
1 .
2.
3.
2.
4.
3.
9.
8.

57.
253.

1692.
9549.

599.
5.
2.
3.
3.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.

1.
1 .
1.
0.
1.
3.
0.
3.
1.
1.
3.
1.
1.
2.
1-.
2.
4.
6.

10.
21.
63.

296.

91 .28.

795.
8.
3.
0.
8.

5.
0.

0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

WHC-SD-WM-DP-103 REV. I0.
0.
0.

0.1.
0.
1.
1.
2.
0.
2.
0.
0.
2.
1.
1.
3.
1.
1.
1.
8.

27.
67.
0.

201.
512.

574.
0.
0.
9.
3.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0-.
0-.
0.
0.
0.

0.
1 .
0.
0.
0.
0.
0.
0.

1.
1.0.
5.
2.
3.
0.
3.
0.
1.
3.
2.
7.

17.
86.

360.
2382.
2935.

415.
2.
4.

19.
3.
0.
0.
0.
0.
0.
1 .
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

2857

0.
1.
0.
0.
1.
0.
3.
0.
0.
0.
0.
2.
2.

1.
1.
1.0.
2.
4.
5.
9.

33.
108.

425.2979.
1630.338.

1.
2.

19.
4.
0.
0.
0.

1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.0.
0.

0.
3.
0.
0.
0.
1.
0.
1.
2.
0.
1.
0.
0.
1.
2.
0.
0.
3.

1.5.
10.22.

126.
546.3799.
980.252.

0.
6.

19.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.

0.1.

0.
0.
0.
2.
1.
0.
2.
1.
3.
2.
0.
2.
3.
4.
2.
6.
9.

32.129.

562

187.
1.

0.
0.
0.
0.
1.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.



LABCORE Data 'rn yOezi M Worklist# 344

Analyst: ,M\f Instrument: PU01 Method: LA-503-156 b-

Worklist Comment: See chemist for sample size. --LLF

Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit

1 BLNK-PREP

1 BLNK-PREP

1 BLNK-PREP

2 STD

2 STD

2 STD

3 SAMPLE

3 SAMPLE

3 SAMPLE

4 DUP

4 DUP

4 DUP

S94TOO0389

S94T000389

S94T000389

S94T000389

S94T000389

S94T000389

@PU23901

@PU23901

@PU23901

@PU23901

@PU23901

@PU23901

@PU23901

@PU23901

@PU23901

@PU23901

@PU23901

@PU23901

PU23901

PU23901T

PU23901E

PU23901

PU23901E

PU23901T

PU23901

PU23901T

PU23901E

PU23901

PU23901T

PU23901E

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

N/A

N/A

_ _ _ _N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Final page for worklist # 344

Date

7 At 
-S' fure

Data Entry Comments:

Units shown for QC (SPK) may not reflect the actual units.

2858

uci/M

% Rec

% Ct.

uci/m

% Ct.

% Rec

uCi/M

% Rec

% Ct.

uci/m

% Rec

% Ct.

Page: 1



WESTINGHOUSE HANFORD COMPAWC-SD-WM-DP-103, RE
222-S LABORATORY

RADCHEM ANALYTICAL BATCH AND SUMMARY SHEET
PLUTONIUM LIQUIDS LA-503-156 I D-1

TEST CODE: @PU239-01 SAMPLE POINT: 0
INSTRUMENT: WC38931 SAMPLE PREP: 0

ANALYST: JMV BATCH ID: 0
ANALYSIS DATE: January 5, 1995

Pu 239/240
UNITS: PCI/ML

SAMPLE TYPE SAMPLE ID Pu 2391240 % REC DET LIM %CT ER AVERAGE RPD%

STANDARD 83143 1.76E-1 123.0% 2.22E-02 2.3% fiMfMME MfijM=
BLANK S94T389 < 6.62E-06 62.3% 6.62E-06 100.0% |2 RIMMM
SAMPLEI S94T389 < 7.66E-06 40.8% 7.669-06 100.0% NA NIA

DUPLICATE I S94T389 < 7.03E-06 46.7% 7.03E-06 100.0%
SPIKE EMIl@ gM id N/A I NIAI

STANDARD END til

Pu 238
UNITSt If-ifl

SAMPLE TYPE SAMPLE ID Pu 238 % REC DET LIM %CT ER AVERAGE RPD%

BLANK S94T389 < 5.62E.06 62.3% 6.62E-06 100.0%
SAMPLE T S94T389 < 7.66E-06 40.8% 7.66E-06 100.0% NA N/A

DUPLICATE 1 S94T389 < 7.03E-06 46.7% 7.03E-06 100.0%
9A-MPLE 2 NINA

NARRATIVE: Analyst Comments:

Chemist Comments:

Form Completed By: MC BIERMAN Signature: / / ate: 01/05/95
ChemistApproal: LLFRITTS Signature: Date: S 9

2859
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WHC-SD-WM-DP-103, REV. 1
Pu 238 and 239/240: LA-503-156 (D-1) LIQUID I SOLID BLANK

DATE COUNTED JAN4S PU 236 AA FRAC. (C236)
BLANK SAMPLE VOLUME In mL SS 1. Ak PU 238 AEA FRAC. (C238)

'' 4 \ SAMPLE DILUTION FACTOR DF 1.Idl PU239AEA FRAC. (C239)
TRACER VOLUME in mL SPKV f.1w TOTAL AT COUNTS ARM

. C DIGEST DILUTION FACTOR DDF 1.<' T COUNT TIME (MIN)
1PU 1 TRACER BOOKNO. _2_4_ BACKGROUND in opm (Bkg) 4

RACER PREPARATION DATE = 09/02/94 PU 236 epm 2 2__ _

uUUiD T RACER PREPARATION VALUE (dpn/rm 2226.00 PU 238 opm
PU-236 DECAY CORR'D VALUE (dPm/mI 2049.58 PU 239 cpm

43PU-238 TRACER VALUE (dpM/ 0.00 EA COUNTTIME
ns rmen~odPu 239/240 pCI/L 6 .6162E-03,

Decay Time = Date Counted - Tracer Preparation Date
~JM~t V Pu-236 Decay Cortd Value = Pu-236 Preparation Value *[e to the power of ((-n2 * Decay Tlme/1040.95)

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)* 2 *236*1 00/Pu-236 Decay Cofrd Value * SPKV
1/8/9h4'N§ Pu 239/240 pCl/g = (C239)(Pu 236 Decay Cory'd Value)(SPKV)(1000mL/L)(DF) / [(C236)(SS)(D g/L)(222OOO dpm/pCi)]

Pu 238 dpm = [(Total AT Counts/TC) -Bkg * 2 * C238] - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery/ 100)
19 73 .t! Pu 238 pC/g = [(Pu 238 dpm)(DF)(1000mL/L) /[(Pu-236Tracer Recovery /00)(22200 dp/sC)(D g/L)(SS)

Relative Counting Error- Square Root of [(1/(Pu 236 cpm * min)) + (1 /(Pu 238 or239240 cpm * min))] * 1.96 * 100

v RESULTS v
Pu 2391240 pCUmL = c5.62E-06 DETECTION
Relative Counting Error = 100.0% LEVELS

in pCimL
NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
Pu 238 pCI/mL = < 5.62E-06 5.62E-06
Relative Counting Error = 100.0% Pu 238
Pu 236 Tracer Recovery = 52.3% 5.62E-06

Daa Entry by: g Ct./.-. - Date: 05-Jan

Aoved b : Date: qtS
-orm vvB Kev. -

2861

!



Pu 238 and 239/240 :LA-503-15t (Dl-1fl
MEOW I- ..

PU-236DECAYCORR'DVALUE dpmlu
N' B4 PU-238TRACER VALUE (dpm/

vRESULTSv

LIQ fUH-Ba(8-DP-103, REV STANDARD

0.00 ~EA COUNT TIM
.746+L

Decay Time = Date Counted - Tracer Preparation Date
Pu-236 Decay Cor'd Value = Pu-236 Preparation Value *[e to the power of {(-n2 * Decay Time/I 040.95}]Pu 236 Tracer Recovery = (fotal AT Counts / TC -Bkg)* 2 *C236*1 O/Pu-236 Decay Corrd Value * SPKVPu 239t240 pCVg = (C239XPu 236 Decay CorTd Value)(SPKV)(l 0ao0)(DF) / [(0236)(SS)(D g/L)(222000 ) dpmipCWPu 238 dpm = [(fatal AT Counts'/To) - Bkg *2 *C2383 - (Pu-238 Tracer Value *SPKV Pu 236 Tracer Recovery / 100)Pu 238 pCL'g = [(Pu 238 dpm)(DF)(looc0mL)j I[(Pu-236 Trace Recovery I100)(2220000 dpm4JCI)(D g/L)(SS)]Relative Counting Error = Square Root of [(II/(Pu 236 cprn * min)) + (1 /1(Pu 238 or 239t240 cp9 *rmin))] * 1.96 *100

Pu 239I240 C.ni - --

Relative Counting Error
.m . 1.75E-01

2.3%

Pu 238 pCl/mL - 2.E-02
Relative Counting Error = 4.3%
Pu 236 Tracer Recovery = 47.0%

DETECTION
LEVELS
in PCi/mL

Pu 2391240
2.22E-02

IEroved bX:a: 
nF-orMWB Rev. 1.0 Date: 5

2862

]Pu 2391240 uC/L 17466E+02i

|

Pu 238 and 239/240: LA-603-166 ID-1
~DACUTEE

SAPEVOLUME in mL 68
SAMPLE DILUTION FACTOR OF

RACER VOLUME in mL SPKV
'DIGEST DILUTION FACTOR DDE'
TRACER BOOK NO.

RACER PREPARATION DATE
RACER PREPARATION VALUE mmLIQUID 09102/94

2226.00

2049.58

PU 236 AEA FRAC. C236)
PU 238 AEA FRAC. C238
PU 239 AEA FRAC. C239
tOTAL AT COUNTS
AT COUNT TIME (MIN)
BACKGROUND in c Bk
PU 236 cpm
PU238 m
PU 239 c
AEFA CONiKT TIMEI

2,*6

*&:573



Pu 238 and 239/240 : LA-503-156 (D H1 -D-W UIP SOLID
DAT COz ;UNTED RAI",C3

SAMPLE SAMPLE VOLUME In mL JAN 4-*C 28AAFC.(238)8
SA MPLE DILUTION FACTOR D PR U 239 AEA FRAC. C239)

44 TR ACER VOLUME In ml. SPKV TTAL AT COUNTS C3JIGEST DILUTIONFACTOR DDF 1 NT5G(I
(dPU239-01 RACER BOOK NO. 

.............R ACER PREPARATION DATE 09/02/94 PU236 cemL u TACR REPARATION VALUE (dpm/m 222A.0 UU238 cpm-U-236 DECAY CORR D ,'ALU1E d m/ 2049.58 Pu 239 m
tofdent Codp

- Pu -----------.---
Decay Time = Date Counted - Tracer Preparation Date
Pu-ne Decay Cor'd Value = Pu-236 Preparation Value *[e to the power of ((-1n2 * Decay Time/1 040.95)]Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)* 2 *C236*100/Pu-236 Decay Cored Value * SPKVPU 239/240 pCl/g (C239)(Pu 236 Decay Cored VaIue)(SPKV)(1000L)(DF) / [(C236)(SS)(D gIL)(2220000 dpm/lCI)]Pu 238 dpm = [(Total AT Counts TC) - kg - 2 U 238) - (Pu- Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)Pu 238 PCVg = [(Pu 238 dpR)(DF)(1/oomuL)] [(Pu-ne Tracer Recovery * )))(n+ D/00 dpm/PC)(D g/L)(SSf)Relative Counting Error = Square Root of [(I1/(Pu 236 cpu, * min)) + (I /I(Pu 238 or 2391240 cpu, * min))] * 1.96 *100

V RESULTS v
Pu 2391240 pCUmL - 7.66E-06
Relative Countin Error = 100.0%

NOTE: Pu 238 Result is a LESS THAN Value.
Pu 238 pCI/mL - 76
Relative Countin Error - 100.0%
Pu 236 Tracer Recover 40.80%

DETECTION
LEVELS

Pu239/240
7.6GE-06
Pu 238

7.66E-06

Uaa hntr y ' -
Approved b: Date: an-
FOtrm WB Rev 1.0 Date: q 4s'

286z3

WC38931 R 7.6617E-03

5

9

6

I Pu 239/240 uCU/L .: <



Pu 238 and 2391240 :LA-503-15s IDl
WHC-SD-WM-DP-103, REV. 1

SL 238CT anE

-DUPLICATE

3_94$T389~ t

WC3* 31

1/A M4 ~

Decay Time = Date Counted -Tracer Preparation Date
Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of ((4n2 * Decay Time/l 040.95}]Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)* 2 *C236*1OO/Pu-236 Decay Corr'd Value * SPKVPu 239t240 pCig = (C239)(Pu 236 Decay Codd Value)(SPKV)(looofL.&)(Dp) / [(C236)(SS)(D gL)(222000 dpm/bcwPu 238 dpm = ((Total AT Counts /ITC) - Bkg * 2 C 238] - (Pu-238 Tracer Value *3PKV~ *Pu 236 Tracer Recoveryl/ 100)Pu 238 liClg =[(Pu 238 dpm)(DF)(100WlJL-); I (Pu-236 Tracer Recovery I100)(2220000 dpmlpCi)(D g(LX(SS)]Relative Counting Error = Square Root of [(1I(Pu 236 cpm * min)) + (IlI (Pu 238 or 2391240 cprn * min))] *1 .96 * 100

v RESULTS v
Pu 2391240 pCl/mL = < 7.03E-06Relative Counting Error = 100.0%

NOTE: Pu 238 Result is a LESS THAN Value.
Pu 238 pCUmL = < 7.03E-06
Relative Counting Error = 100.0%
Pu 236 Tracer Recovery46.7%

atantry by:-
rovedb ae: an1-oriWB Rev1.0 'Date:

2N64

DETECTION
LEVELS

Pu 2391240
7.03E-06
Pu 238

7.03E-06

DATE COUNTED
SAMPLE VOLUME in iL S
SAMPLE DILUTION FACTOR OF
TRACER VOLUME in mL SPKV
DIGEST DILUTION FACTOR DDF,
TRACER BOOK NO.
TRACER PREPARATION DATE

-RACER PREPARATION VALUE (dpm/m
PU-236 DECAY CORR'D VALUE (dpmlPU-238 TRACER VALUE (dp

OUL.11i DIIPI A m
IA)4045 PU 236AEA FRAC. C236)

PU 238 AEA FRAC. (C238)
PU 239 AEA PRAC. (0239)

0.1ao TOTAL AT COUNTS
ATCOUNT TIME MINI

S ACKGROUND In c (Bkg)
09/02/94 iPU 236 c
2226.00 PU 238 c m
2049.58 PU239cpm

0.00 AEA COUNT TIME
Pu 2391240 PCI/ - < 70318E.7-0

8S54
so



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S94T000389-BLK

File ID: 9a1250.CNF

A N A L Y S I S

WHO-SD-WM-DP103, REV. I

Counted on:
Detector: A
Geometry number: 1
Count time:

1/ 4/95 @18:39
EA9

28800. Sec

PEAK ANALYSIS

Peak height
Initial Final
867.3 867.3

Peak center
Initial Final

363.344 363.344

FWHM
Initial Final
12.000 3.098

Tau
Initial
6.000

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
1 Pu236

Cm243

Totals:

AEA
Frac

0.943

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.756 5.775 -.0190.01 22.46 1.9
5.786 5.775 0.011

0.943 <--valid peaks only-->

Activity
d/m uCi/ea
164.7 0.742E-04
221.1 0.996E-04

22.46

DETECTOR CALIBRATION
Energy(MEV) - 4.104 + (0.0046)*Channel
Energy range (MeV): 4.104 TO 6.459

Efficiency = 0.1392 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
11429.0
11429.0
10783.0

646.0

% Recovery
100.000
100.000
94.347
5.653

Analyzed by:

2S865

G E N E R A L

Peak
ID
1

Final
1.497

ALJ



Spectrum 9a1250 .CNF WHC-SD-WM-DP-103, REV. 1
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

1.

............. 1

.........................................1
......................................................................1

2Z,66

5310.9



Data DRaw

21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
1.
1.
1.
0.
2.
1.
0.
1.
1.
1.
2.
1.
1.
2.
4.
3.
7.
6.
6.

11.
27.
43.

236.
735.

1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0-.
0.
0.

NHC-SD-WM-DP.1039a1250.CNFump far
0.
0.
0.
1.
1-.
0.
0.
0.
1.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
1.
0.
1.
4.
5.
2.
2.
1 .
3.
2.
6.
6.
4.

18.
21.
52.

276.
866. 1
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
1. 1.
0. 2.
0. 1.
1. 0.
0. 0.
1. 1.
0. 0.
0. 0.
0. 0.
2. 1.

3. 2.
1. 0.
3. 1.
1. 2.
2. 1.
0. 3.
3. 0.
4. 6.
3. 6.
6. 10.
9. 9.

13. 13.
26. 20.
67. 61.

363. 391.
062. 1116.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

2867

0.
0.
0.
0.
0.
0.
1.
0.
1 .
0.
0.
0.
0.
0.
1.
0.
I .
0.
1 .
3.
2.
3.
2.
2.
3.
0.
3.
1 .
0.
3.

13.
6.

11.
31.
63.

386.
869.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1-.
1-.
0.
2.
2.

1.
1.
1.
3.
0.
3.
3.
4.
4.
4.
4.
5.

11.
11.
39.
70.

407.
570.
0.
0.
0.
0.
0.
0.
0.
0-.
0.
0.
0.
0.
0-.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1.
1.
0.
0.
0.
0.
0.0.
0.
2.
1.
2.
3.
0.
1.
3.
4.
3.
6.
5.
8.
8.

22.
34.
91.

411.
308.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

1.
1.
0.
0.
0.
0.0.
0.1.
6.
0.
1.
7.

1.
1.
1.12.
7-.

10.14.
31.

119.
421.
133.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
3.

1.
5.3.

2.

6.1.
2.
6.5.

9.8.
19.32.

129.
458.

40.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

, REV. I
0.
0.
0.
0.

0.
0.
1.
0.
0.
0.
2.
2.
0.
0.
3.
0.
2.
1.
0.
3.
4.
0.
2.
1.
3.
6.
4.
9.
8.
8.

21.
39.

183.
560.

10.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S94T000389-STD

File ID: 10a2093.CNF

WHC-SD-WM-DP-103, REV. 1

A N A L Y S I S

Counted on;
Detector: A
Geometry number: 1
Count time:

1/ 4/95 @18:38
EA10

28805. Sec

PEAK ANALYSIS

Peak heivht
Initial Final
501.8 501.8
50.4 50.4

1044.4 1044.4
36.8 36.8

8.4 8.4
8.2 8.2
2.2 2.2
5.6 5.6
5.7 5.7

Peak center
Initial Final

364.066 364.066
305.318 304.823
229.966 229.964
125.673 125.549
96.778 95.782
86.214 86.214
58.930 58.177
40.298 39.864
28.433 28.003

FWHM
Initial Final
12.000 3.970
48.000 80.463
12.000 4.365

166.000 1.000
10.000 1.435
16.000 0.957
10.000 1.280
8.000 0.348

14.000 3.511

Tau
Initial Final
6.000 0.893

24.000 11.494
6.000 1.159

83.000 0.100
5.000 1.506
8.000 0.041
5.000 0.892
4.000 0.776
7.000 1.299

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Pu236

Cm243
2 Am241

Pu238
3 Pu239

Pu240
4 Np237

Totals:

AEA Peak Centroid
Frac Exp. Obs. Diff. FWHM

0.268 5.756 5.775 -.0190.02
5.786 5.775 0.011

0.066 5.480 5.502 -.0220.37
5.499 5.502 -.003

0.502 5.143 5.158 -.0150.02
5.144 5.158 -.014

0.034 4.640 4.678 -.0380.00
???? 4.541

0.011 4.497 0.00
???? 4.368
???? 4.283
???? 4.229

0.881 <--valid peaks only-->

Count %err
Rate c/m @95

22.27 1.9

5.49 6.7

41.78 1.4

2.87
0.12
0.94
0.04
0.04
0.17

73.35

5.3
90.6

13.4
243.
173.
42.7

d/m
179.7
241.2

46.2
60.3

330.2
330.2
378.0

Activity
uCi/ea

0.809E-04
0.109E-03
0.208E-04
0.272E-04
0.149E-03
0.149E-03
0.170E-03

7.4 0.335E-05

DETECTOR CALIBRATION
Energy(MEV) = 4.100 + (0.0046)*Channel

Energy range (MeV): 4.100 TO 6.455
Efficiency = 0.1265 CPM/DPM

TOTAL COUNT DATA:

2868

G E N E R A L

Peak
ID
1
2
3
4 -
5?
6
7?
8?
9?



Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
39955.0
39955.0
35391.6

4563.4

WHC-SD-WM-DP-103, REV. 1
% Recovery
100.000
100.000
88.579
11.421

Analyzed by:

2869

ALJ



Spectrum 10a2093.CNF
1 Legend: Raw -..... Modeled Peaks - 1,2,.., etc

.3.

S...

...

WHC-SD-WM-DP-103, REV. 1
Display Max.: 7197.6

.i.. ..3.....

........... 3..

.............................. 3

.. ......................... .............................. 3

............... 3

.2

.. 2

.. 2.
1.2.
.12.
.21..
2... ..
....... 1.
..............
........................ 1
................................ 1

2870



Raw Data Dump far

21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
9.
9.

16.
9.

13.
14.
18.
21.
17.
26.
34.
39.
51.
51.
54.
96.

123.
156.
194.
356.
555.

1136.
15.
13.
14.
22.
23.
36.
55.
54.
67.
94.

145.
219.
385.
13.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.

12.
11.
9.

15.
14.
21.
23.
14.
19.
22.
33.
47.
41.
60.
63.
83.

118.
141.
235.
310.
626.
999.

16.
22.
23.
23.
28.
28.
59.
46.
74.
95.

142.
271.
437.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

10a2093.CNFAEA Spectrum:
0. 0.
0. 0.

10. 8.
11. 7.
9. 11.

12. 14.
12. 9.
22. 16.
20. 22.
18. 23.
23. 21.
19. 34.
30. 37.
24. 35.
43. 58.
47. 53.
73. 76.
85. 88.

129. 108.
189. 156.
218. 240.
308. 395.
649. 635.
745. 491.

8. 15.
14. 15.
16. 21.
22. 31.
29. 24.
53. 27.
57. 52.
47. 39.
77. 71.
81. 95.

149. 142.
277. 316.
540. 574.

0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 1.
0. 0.

0.
0.

10.
6.
7.

12.
17.
13.
12.
22.
22.
24.
33.
39.
44.
57.
60.
85.

130.
191.
256.
353.
745.
282.

17.
27.
21.
25.
30.
40.
76.
59.
74.

105.
147.
350.
562.

0.
0.
0.
0.
0.
0.
0.
0.
0.
1 .
0.
0.
0.

0.

6.

5.
7.
9.

11.
21.
26.
23.
21.
25.
38.
35.
40.
59.
85.

88.
118.
181.
282.
359.
760.
134.

8.
13.
28.
18.
37.
66.
71.
64.
89.

125.
184.

362.
508.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

WHC-SD-WM-DP-103, REV. 1
0.

13.
16.

9.
11.
16.
15.
13.
20.
28.
22.
24.
31.
33.
37.
57.
71.
99.

129.
197.
242.
432.
888.
57.
11.
11.
14.
20.
27.
49.
54.
70.
87.

100.
172.
345.
338.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
S.

0.
0.

0.
8.

12.
11.
12.
15.

9.
15.
18.
20.
22.
28.
28.
41.
57.
62.
80.

103.
120.
196.
257.
458.
987.

30.
13.
18.
20.
23.
35.
47.
50.
53.
67.

121.
192.
336.
243.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.

0.
12.

8.
13.
12.
12.
14.
16.
22.
19.
28.
28.
38.
36.
56.
63.
73.

105.
161.
202.
292.
488.

1114.
15.13.
21.
23.
24.
39.
49.
58.
52.
78.

126.
226.
353.

108.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

2871

0.
14.
17.
10.

5.
15.
13.
16.

9.
25.
20.
23.
39.
36.
52.
62.
80.
98.

175.
223.
321.
507.

1234.
9.16.

17.
20.
29.
30.
49.
50.
75.
90.

139.
204.
410.

30.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.0.
0.



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S94T000389-SAM

File ID: 11a3108.CNF

WHC-SD-WM-DP-1o3, REV. i

A N A L Y S I S

Counted on: 1/ 4/95 @18:37
Detector: AEAll
Geometry number: 1
Count time: 28802. Sec

PEAK ANALYSIS

Peak heivht
Initial Final
355.7 355.7
11.0 11.0

Peak center
Initial Final

365.861 365.861
291.443 291.056

FWHM
Initial Final
12.000 4.134
30.000 109.164

Tau
Initial
6.000

15.000

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Cm244

Cm243
2 Th228

Am241

ABA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95
0.885 5.796 5.783 0.0130.02 15.80 2.3

5.786 5.783 0.003
0.094 5.430 5.439 -.0090.50 1.69 14.0

5.480 5.439 0.041

d/m
143.6
196.7
21.6
16.3

Activity
uCi/ea

0. 647E-04
0.886E-04
0.972E-05
0.734E-05

0.979 <--valid peaks only--> 17.48

DETECTOR CALIBRATION
Energy(MEV) - 4.100 + (0.0046)*Channel

Energy range (MeV): 4.100 TO 6.456
Efficiency = 0.1100 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
8571.0
8571.0
8392.0

179.0

% Recovery
100.000
100.000
97.912
2.088

Analyzed by:

28S72

G E N E R A L

Peak
ID
1
2

Final
0.936
8.969

Totals:

ALJ



Spectrum 1la3lO8.CNF
1 Legend: Raw = .... Modeled Peaks - 1,2,.., etc Display Max.: 2521.0

WHC-SD-WM-DP-103, REV. 1

1 1

.................... 1

..........................................................
..................... 1

2
2
2
2
2
2
2
2
2
2
2.
.2
.2
12.
21..
2.1.
2... 1.



Raw Data D

21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

aS 3108.CNF0.
0.
0.
0.
0.
1.
0.
1.
2.
0.
0.
1.
2.
1.
0.
3.
2.
4.
3.
0.
5-.
1-.
3.
2.
5.
5.
5.
9.
8.

18.
18.
18.
33.
46.
80.

149.
254.

71.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

amp for
0.
0.
0.
3.
1.
1.
0.
1.
0.
0.
0.
0-.
4.
1.
2.
0.
3.
1.
2.
3.
5.
4.
5.
4.,
7.
7.
5.
3.

12.
14.
20.
14.
24.
37.
69.

160.
301.

29.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

ABA Spectrum:
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 1
1. 1.
0. 0.
1. 0.
2. 2.
1. 0.
1. 2.
0. 3.
1. 0.
1. 4.
1. 2.
2. 2.
3. 1.
3. 4.
2. 4.
4. 2.
2. 3.
3. 3.
4. .
9. 5.
6. 5.
8. 2.
8. 6.
6. 14.

14. 13.
18. 10.
19. 20.
31. 33.
49. 50.
83. 90.

185. 189.
306. 337.
4. 2.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

WHC-SD-WM-DP-103, REV. 1
0.
0.
2.
0.
2.
0.
0.
0.
0.
1 .
0.
1.
0.
4.
0.
0.
3.
1.
1.
2.
3.
6.
7.
5.
3.
0.
6.
9.

13.
8.

17.
21.
28.
51.

104.
220.
363.

1.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1.
0.
0.
1.
0.
2.
1.
3.

1.
1.
4.
1.
2.
2.
2.
2.
2.
4.
3.
5.
5.
4.
4.
8.

10.
9.

11.
10.
21.
19.
33.
58.

104.
239.
400.

0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
2.
0.
0.
0.
2.
4.
1 .
0.
0.
1.
2.
1.
2.
1.
3.

1.
1.
3.
1.
3.3.
3.
7.
6.
5.
5.

10.
11.
15.
25.
24.
45.
56.

111-.254.
393.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

2874

0.
0.
0.

1.
1.
1.
1.
1.
1.
1 .
0.
1.
0.
0.
1.
4.
1.
4.
2.
1.
3.
7.
5.
2.
8.
4.9.

10.19.

21.
15.
28.
39.
56.

107.
255.
356.
0.
0.
0.
0.
0.
0.
0.0.
0.
0.
0.
0.
0.

0.
1.
2.
0.
0.
1 .
3.
1.
0.
1.
0.
.2.
0.

1.
1.
1.
2.
3.
2.2.
3.
3.5.
1.
7.

15.
11.16.
10.
19.
16.
28.
46.
65.

138.
294.
223.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
1.
0.
2.
0.
0.
1.
0.
1.
0.
1.
3.
3.
2.
9.
0.
0.
3.
4.
4.
4.
3.
7.

10.
11.
12.
24.
19.
43.
65.

132.
228.
149.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S94T000389-DUP

File ID: 12a4906.CNF

WHC-SD-WM-DP-103, REV. I

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

1/ 4/95 @18:36
EA12

28802. Sec

PEAK ANALYSIS

Peak heivht
Initial Final
504.0 504.0
15.0 15.0
3.0 3.0

Peak center
Initial Final

362.952 362.952
268.363 268.212
258.723 257.253

FWHM
Initial Final
12.000 4.148

102.000 1.000
10.000 0.049

Tau
Initial
6.000

51.000
5.000

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
1 Cm244

Cm243
2
3

Totals:

AEA
Frac

0.843

0.046
???

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.796 5.781 0.0150.02 21.95 1.9
5.786 5.781 0.005

5.346 0.00 1.21 8.3
5.295 0.23 41.3

0.889 <--valid peaks only-->

d/m
157.8
216.2

8.7

Activity
uCi/ea

0.711E-04
0.974E-04
0.391E-05

23.16

DETECTOR CALIBRATION
Energy(MEV) - 4.112 + (0.0046)*Channel
Energy range (MeV): 4.112 TO 6.467

Efficiency - 0.1391 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
12507.0
12507.0
11228.9

1278.1

% Recovery
100.000
100.000
89.781
10 .219

Analyzed by:

G E N E R A L

Peak
ID
1
2
3?

Final
0.965
0.100
0.005

ALJ



Spectrum 12a4906.CNF
1 Legend: Raw . .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-103, REV. I

3
3
3
3
3
3
3
3
3
32
2.

1.
.1

1..

.1.

. .1..

............... 1
............................. 1
................................................... 1..

.................................................................. 1

2876

3212.8



Raw Data flu YVnLr~LJ-vyM.ur.1u~i ?tV. I

21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
0.
1.
1.
1-.
0.
0.
2.
2.
6.
4.
0.
2.
3.
3.
0.
6.
2.
4.
4.
7.
3.
6.

12.
13.
11.
10.
16.
22.
33.
41.
56.
82.

114.
258.
448.

1.
0.
0.
0.
0.
0.
0.
2.
1.
0.
0.
0.
0.
0.

AEA Spectrum:Raw Data DuLmp for
0.
0.
0.
1.
0.
0.
2.
0.
1 .
2.
1.
2.
3.
0.
3.
2.
2.
5.
0.
5.
9.
3.
3.
9.
9.
7.

10.
13.
23.
20.
30.
28.
54.
87.

125.
308.
501.

1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
2.
1.

5.
1.
1 .
0.
1.
2.
3.
1 .
3.
1.
1.
5.
2.
7.
8.
5.
2.
8.
4.
8.

15.
11.
12.
18.
19.
36.
34.
55.
88.

118.
317.
594.

0.
0.
0.
0.
0.
0.
0.
0.

1.
0.
0.
0.

0.
0.
0.
1.
0.
3.
2.
2.
0.
0.
1.
3.
1.
2.
2.
3.
5.
3.
1 .
0.
5.

12.
8.
9.

17.
10.

9.
17.
11.
30.
22.
27.
48.

106.
126.
377.
542.

1 .
0.
0.
0.
0.
0.
0.
0.
1 .
0.
0.
0.
0.

12a490
0.

0.
2.
1.
1.
0.
1.
2.
1.
2.
0.
1 .
3.
2.
1.
12
3.
7.
2.
5.
3.
8.
4.
5.

11.
8.

12.
13.
21.
26.
36.
39.
70.
91.167.

373.
478.

0.
0.
0.
0.
0.
0.
0.
0.
0.
I1.
0.
0.
0.

6. CNF
0.
0.
1.
0.
3.
2.
0.
3.
3.
1.
2.
2.
1.
2.
3.
4.
3.
3.
3.
5.
7.
5.

11.
16.

8.
14.
11.
13.
23.
18.
30.
46.
62.
93.

182.

371.
356.

0.
0.
0.
0.
0.
1 .
0.
0.
1 .
0.
0.
0.
0.

0.
0.
0.
0.
2.
3.
0.

1.1-.
0-.0.
2.
3.
2.
2.
4.
3.
2.
8.
2.
7.
7.

13.
11.
12.
18.
12.
11.
15.
29.
35.
36.
59.

107.
179.

373.249.
0.
0.
0.
0.
0.
1.
0.
0.
1 .
0.
1.
0.
0.

0.
0.
2.
0.
0.
0.
3.
5.
4.
1.
1-.3.
3.
1.
0.
2.
3.
1.
7.
7.
5.

13.
4.
5.

15.
11.
18.,
21.
28.
22.
21.
41.
61.

107.
229.
396.

99.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.0.

2877

0.
1.0.
1.
2.
1.
0.
1.
0.
2.
1.
3.
2.
1.
3.
2.
2.
6.
7.
6.
6.
4.
5.

11.
10.
11.
16.
19.
21.
28.
27.
56.
66.
98.

210.
394.

40.
0.
0.
0.
0.
0.
0.
0.
0.
0.0.2.
0.
0.

vvr-U-vvM-Us"-IUj, MtV. I

0.
3.
2.
1.
3.
0.
0.
3.

1.
1.
3.
1.4.

3.
1.
1.3.

2.
6.
2.
6.
9.
6.6.

11.20.
12.
22.
30.
28.
37.
48.
64.

111.
255.
429.

5.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.0.



,WHC-SD-WM-DP-103, REV. I

LABCORE Data Entry Template for Worklist# 455 I

Analyst: (YVf) Instrument: PU01 Method: LA-503-156 t -\
Worklist Comment: See chemist for sample size. --LLF WHC-SD-WM-DP-1 03, REV. I

Seg Type Sample# Rep Al Test Matrix

BLNK-PREP

BLNK-PREP

BLNK-PREP

STD

STD

STD

SAMPLE S94T000371

SAMPLE S94T000371

SAMPLE S94T000371

DUP S94T000371

DUP S94T000371

DUP S94T000371

SAMPLE S94T000355

SAMPLE S94T000355

SAMPLE S94T000355

DUP S94T000355

DUP S94T000355

DUP S94T000355

SAMPLE S95T000004

@PU23901

@PU23901

@PU23901

@PU23901

@PU23901

@PU23901

@PU23901

@PU23901

@PU23901

@PU23901

@PU23901

@PU23901

@PU23901

@PU23901

@PU23901

@PU23901

@PU23901

@PU23901

@PU23901

PU23901

PU23901T

PU23901E

PU23901

PU23901E

PU23901T

PU23901

PU23901T

PU23901E

PU23901

PU23901T

PU23901E

PU23901

PU23901T

PU23901E

PU23901

PU23901T

PU23901E

PU23901

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

LIQUID

Actual Found DL U

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

0 @PU23901 PU23901T

nit

uCi/rr

% Rec

% Ct.

uCi/ir;

% Ct.

% Rec

uci/m

% Rec

% Ct.

uCi/n

% Rec

% Ct.

uCI/w

% Rec

% Ct.

uCi/M

% Rec

% Ct.

uCi/m

LIQUID N/A % Rec

Data Entry Comments:

Units shownfor QC (SPK) may not reflect the actual units. 2878

7 SAMPLE S95T000004

Page: 1



WHC-SD-WM-DP-103, REV. 1

LABCORE Data Entry Template for Worklist# 455

Analyst: ,\M'\ Instrument: PU01 Method: LA-503-156 b-\

Worklist Comment: See chemist for sample size. --LLF

Seg Type Sample# Rep Al Test Matrix Actual Found DL Unit
S95T000004

S95T000004

S95T000004

S95T000004

0 @PU23901 PU23901E LIQUID

0 @PU23901 PU23901 LIQUID

0 @PU23901 PU23901T LIQUID

0 @PU23901 PU23901E LIQUID

N/A % Ct.

N/A uCi/m

N/A % Rec

N/A % Ct.

Final page for worklist # 455

Date

Data Entry Comments:

Units shownfor QC (SPK) may not reflect the actual units.

7 SAMPLE

8 DUP

8 DUP

8 DUP

Analyst ignature

2879

Page: 2



WHC-SD-WM-DP-103, REV. 1
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Pu 238 and 239/240: LA-503-156 (D-1) LIQUID I SOLID STANDARD
N p Date Counted 01/26/9544'Z& Pu236AEAFrac. (C236) W0,3793

STANDARD Sample Volume in mL (SSl 04440.100 Pu 238 AEA Frac. (C2381 0
W Sample D.F. (OF) 1i 1 Pu 239 AEA Frac. (C239) A ,M 2

4r V~ 4K7Tracer Volume In mL (SPKVI 0.10O otal AT Counts 4s34
Digest D.F. (DDF) AT Count Time (min) (TC) 37 4

U239-O1 ATracer Book No. B2B43 Background in cpm (Bkq) 7
Tracer Preparation Date 09/02/94 Pu 236 cpm 13A7

LIQUID Pu-236 Preparation Value (dpmimL) 2226 Pu 238 cpm.
Pu-23 Decay Corr'd value (dp/nmL) 2019.78 U 239 cm2.

ORKLIST#466 Pu-238 TracerValue (dm/mL) 0 EACountTime (min) 4_D
)nsrI$ n Pu 2391240 UCi/L 1.6129E+02
C393j DecayTime s Date Counted -Tracer Preparation Date

Pu-236 Decay Cored Value a Pu-236 Preparation Value *[a to the power of (-n2 * Decay Time) / 1040.95)]
J Mt ~ Pu 236 Tracer Recovery a (Total AT Counts I TC - Bkg) * 2 * C236 * 100 I Pu-236 Decay Cored Value * SPKV

Pu-2391240 pCI/L - (C239 * Pu-236 Decay Cored Value * SPKV * DDF * *(1000mlJL)) I (C236 * s * (2220000dpmjsCl))
0 Pu 238 dpm w[(Total AT Counts ITO) -Bkg * 2 C238] -(Pu-238 TracerValue*SPKV *Pu 236 Tracer RecoveryI100)

Pu-238pCl1/mL = (Pu238 dpm* OF * DOF) [(Pu 236 Tracer Recoveryl 100) *22000dpm/pCl) *SS
04 00 PM UtMW Relative Counting Error- Square Rootoft[(1(Pu 236 cpm mMin)) + (1/(Pu 238 or239240 cpm *min))] 1.96* 100

Pu 239/240 pCi/mL 1.61E-01 DETECTION
Relative Counting Error = 3.1% LEVELS

In uCi/mL
NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
Pu 238 pCIUML = < 1.62E02 1.62E-2
Relative Counting Error - 100.0% Pu 238
Pu 236 Tracer Recovery - 47.8% 1.62E-02

Data Entry by: ,l.- - Date: 01/30/95
pprovedby: Date: 30 9;znq5

Form 503156PC Rev. 2.0 Page I of I
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WHC-SD-WM-DP-103, REV. I
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Pu 238 and 2391240: LA-503-156 (D-1) LIQUID I SOLID SAMPLE
Date Counted 1)26IfL Pu 236 AEA Frac. (C236) 9Q.046

SAMPLE sA Sample Volume In mL (SS) 2 .00 Pu 238 AEA Frac. (C238) 0.020
Sampe D.F. (DFI A Pu 239 AEA Frac. (C239 _ _ ._ 1

4 t Tracer Volume in niL (SPKV) 4.10 Total AT Counts ar7
TDigest E.F. (DDF) AT Count Time (min) (TC) 34

U2T1racer Book No. 2943 Background In cpm (kg) *
Tracer Preparation Date 09102194 Pu 236 cpm

LIQUID 44Pu-236 Preparation Value (dpm/nmL) 2226 Pu 238 cpm _..12

Pu-236 Decav Corr'd value d iL 2019.78 u 239 cpm
Pu-238 Tracer Value dpmL 0AEACountTime (mn) ,orhi480

I Pu239/240 Ci/L =< 6.717SE-03
WC3t931t . Decay Time a Date Counted - Tracer Preparation Date

Pu-n3l Decay Cored Value - Pu-236 Preparation Value - I* to the power of ((4n2 * Decay Time) 1 1040.95)]
SPu 236 Tracer Recovery w (Total AT Counts I TC - Bkg) * 2 * CM30 *100 / Pu-23 Decay Cored Value * SPKV

Pu.239/240 1C111 a (C239 * Pu-23 Decay Cored Value * SPKV * DF * DDF * (1000mlJl)) I (C236 * SS * (2220000dpmpCi))
01/25/95~'' -U Pu 238 dpm a [(Total AT Counts I TC) -Skg * 2 * C238] - (Pu-23 TracerValue * SPKV * Pu 236 Tracer Recovery / 100)

Pu-238 pClmL - (Pu238 dpm* DF * DDF)I (Pu 236 Tracer Recovery 100)* (222000dpmi/pCI)* SS]
4 PRelative Counting Error- Square Root of [(1/(Pu 236 cpm min)) + (1 (Pu 238 or 239/240 cpm * min))] *1.96 *100

NOTE: Pu 239\240 Result is a LESS THAN Value.
Pu 239/240 pCl/mL < <6.72E-08 DETECTION
Relative Counting Error u 10A% LEVELS

in pCi/mL
NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
Pu 238 pCI/mL < 6.72E-06 6.72E00
RelativeCountingError = 8.6% Pu238
Pu 236 Tracer Recovery = 86.6% 6.72E.08

Data Enrb: /w- - . Date: 01/30195
Approved by: Date: 0 9E Q-S
Form 503156PC ReV. 2.0 Page 1 of I
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WHC-SD-WM-DP-103, REV. 1

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Pu 238 and 239/240: LA-503-156 (D-1) LIQUID I SOLID BLANK
Date Counted 31/26/95Qi,? Pu 236 AEA Frac. (C236) M.951

LNSample Volume in mL (SSw tt t*&c0.00 Pu238AEAFrac. (C238) 0
kSampleD.F. lDF) u239AEAFrac. (C239) NO. 2

SM t ~ WC~~ Tracer Volume Inml SPKY} :1OO otalAT CountsM2.4I
T Digest D.F. (DDF 4 W . i AT Count Time (mini (TC) 0

lPU23&41 Tracer Book No. 9*92B4 . Background in cpm (Bkg) 7
Tracer Preparation Date 09/02194 Pu 236 cpm .

..QUD ...... Pu-236 PreParation Value (dp/mL) 2226 Pu 238 cpm .. ... ......
4p Pu-236 Decay Corr'd value (dml) 2019.78 u 239 cp .

94T37.1Pu-238 Tracer Value d mL) 0 EACount Time (mii 40
tryen1 Pu 239/240 pCI/L < 9.9601E-03
Decay Tim a Date Counted - Tracer Preparation Date

A . ." . Pu-236 Dacay Cored Value w Pu-236 Preparation Value * [e to the power of ((4in2 * Decay Time) 1040.95 1}
JPu 236 Tracer Recovery - (Total AT Counts I TO - Bkg) - 2 - C236 * 100 I Pu-236 Decay Cored Value * SPKV

Pu-239/240 pCILJ -(C239 * Pu-236 DecayCor'd Value * SPKV* DF* DDF * (1000mIJL))I (C236 * SS*(2220000dpmnpCI))
0 Pu 238 dpm - [(Total AT Counts I TC) - Bkg - 2 * C2382 - (Pu-238 Tracer Value * SPKV * Pu 236 Tracer Recovery I 100)

Pu-238 pCilmL - (Pu238 dpn* DF * DDF) I [(Pu 236 Tracer RecoveryI 100) (2220DdjparnpCl)* SS]
04:00 PM &Relative Counting Error * Square Root of [(1/(Pu 236 cpm * min)) + (I I (Pu 238 or 239/240 cpm * mln))j *1.96 * 100

NOTE: Pu 239240 Result is a LESS THAN Value.
Pu 239/240 pCl/mL = <9.96E-06 DETECTION
Relative Counting Error 12.3% LEVELS

inuCi/mL
NOTE: Pu 238 Result is a LESS THAN Value. Pu 2391240
Pu 238 pCl/mL < 9.96E-06 9.96E-06
Relative Counting Error 100.0% Pu 238
Pu 236 Tracer Recovery 5 57.6% 9.96E-06

Data Entry by: 7 .l.. Date: 01/30/95
pproved by: , Date: W a '

Form 503156PC Rev. 2.0 Page I of I
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WHO-SD-WM-DP-103, REV. 1
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Pu 238 and 2391240: LA-503-156 (D-1) LIQUID I SOLID DUPLICATE
*yp Date Counted U126It> Pu236 AEA Fra. (C236) 0.f7%

DuPLCATE Sample Volume In niL SS *. Pu 238 AEA Frac. (C2381 0
W Sample D.F. DF : Pu 239 AEA Frac. (C239) &tD 25

4 Y Tracer Volume In rL SPKVt .1tp Tal AT Counts 2_7_
d Digest D.F. DDF 1 TCountTime(min) (TCO )

PU2341I Tracer Book No. 294 Background Incpm (k) -

M atrix Tracer Preparation Date 09102/94 Pu 236 cpM : 5.$ .
LIQUID Pu-236 Preparation Value (dpmmL) 2226 Pu 238 cpm

p . Pu-236 Decay Corrd value (dpnimL) 2019.78 u 239 cpm %.* 1
S4T371& Pu-238 Tracer Value (dpmniL) 0AEACountTime (mini 4

1 Pu 239/240 pCi/L - < 6.9038E-03
Decay Time - Date Counted -Tracer Preparation Date

y 'Pu-236 Decay Cored Value a Pu-236 Preparation Value [e to the power of ((n2 * Decay Time) 1040.95 )1
Pu 236 Tracer Recovery a (Total AT Counts I TC - Bkg)* 2 * C236 * 100 / Pu-23 Decay Cored Value * SPKV

,atePu-239/240 pcI/. -(C239 * Pu-236 Decay Cord Value -*SPKVO* F * DDF * (1OOmL/L)) /(C236 * SS *(2220000dpm/pCI))
0 Pu 238 dpm - [(Total AT Counts I TC) - Bkg -2 * C238J - (Pu-238 Tracer Value * SPKV * Pu 236 Tracer Recovery/ 100)

T.. .. Pu-238 pCImL - (Pu238 dpm* OF * DDF) I [(Pu 236 Tracer Recovery 1100) (2220000dpm/pCi)* SS]
0 4:0 P M ~Relative Counting Error w Square Root of [(1f(Pu 236 cpm min)) 4 (1 /(Pu 238 or 239/240 cpM * min))) 1.96 * 100

NOTE: Pu 239\240 Result is a LESS THAN Value.
Pu 239/240 pCUmL < < 6.90E-06 DETECTION
Relative Counting Error - 9.6% LEVELS

in pCi/mL
NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
Pu 238 pCimL, = < 6.90E-06 6.90E-06
Relative Counting Error - 100.0% Pu 238
Pu 236 Tracer Recovery 9 31.1% 6.90E-06

Data En! b-/ Date: 01/30/95
Approved b: * Date: J/ 45
Form 503156PC NeV. 2.0 Page l of 1
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PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Pu 238 and 2391240: LA-503-156 D[1 LIQUID I SOLID SAMPLE
, Date Counted SAM2PE1 u 236 AEA Frac. C238~~~l 0 Sam le Volume inmL Ss U:p Zft$Q u3 AEA F rac. 03 ~ ~ $Sam- le D.F. OD I Pu 23 AA ra. 23

6k Ca ~ Tracer Volume I 0 ota AT Counts
Di ct D.F. DDF ~ {k{~1TCon iem ArracerookNo. Backround nc Bk min v:*xq<.

.. Tracer-Pre aration Date 09/02/94 U236c
LlQD& Pu-236 Pre arationValue d mL 2226Pu238c -

Pu-236 Deca Corrd value d m/mL 2019./8 Pu 239 c9T36Pu-239 Tracer Value d L 0nnharueiCd/mL 11 AEA Count Tim min4s............. n 2 Decy Tim - Date Counted -Tracer Preparation Date Pu 239/240 Ci/L = < 9.6193E03
t P u-236 Decay Cornd Value Pu-236 Preparation Valu* [eto the power of ((n2* Decay Tim.) / 1040.95 )JMVM.: Pu 236 Tracer Recovery - (Total AT Counts / TC - Bk) * 2 * C236 * 100/ Pu-236 Decay Cornd Value * SPKV

P0-239)240 PlL (C239 * Pu-236 Decay Con'd Value * SPKV - DF * DDF * (1000mL/L)) / (C236 * SS* (2220oodpru/pli))02 (Total AT CountsI TC) - Bkq 2 - C2383- (Pu-23 Tracer Value SPY KV* Pu 236 Tracer Recovery / 100)PU-238 pCImL - (Pu238 dpm * DF * DDF) I [(Pu 236 Tracer Recovery/ 100) * (2220000dpm/pCI)* SaiRelative Counting Error- Square Root of [1/(Pu 236 cpm * min))+ (1 I(Pu 238 or 239/240 cpm * min))] 1.96 * 100

NOTE: Pu 239\240 Result is a LESS THAN Value.
Pu 239/240 pCimL - 8.2E-06 DETECTION
Relative Counting Error =A% LEVELS

in ICIimL
Pu 238 pPImL 10P4259/240RelativeCountinError = .04E-05 62E06
Pu 236 Tracer Recovery 637.6% Pu 38

_ P.U 9.62E5-06
DatasEnty b:y-Dt:0/09

Approvedb: Date: 0a/30W
Form 503156PC-Rev. 2.0

Page 1 of I
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WHC-SD-WM-DP-103, REV. 1
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Pu 238 and 2391240: LA-503-156 (D-1) LIQUID I SOLID DUPLICATE
Date Counted 112S1I5 Pu 236 AEA Frac. (C236) 4 .21t

OPLICAT Sample Volume in faL SS 0.s0o Pu 238 AEA Frac. - (C238) $
W*r L' t Sample D.F. (DF) 1 Pu 239 AEA Frac. (C239) 0

g $ Tracer Volume in mL (SPKV) (.100 t otal AT Counts 2501
Digest D.F. DDF 1 T Count Time (minb (TC) W5I >SI1

PU23914c Tracer Book No. k43 ' Background In cpm (Bk)
_x Tracer Preparation Date 09/0284 Pu 236 cpm

LIQUIPu-236 Preparation Value (dpr/mL) 2226 Pu 238 cpm
Pu-236 Decay Corr'd value d ImL, 2019.78 u 239 cpm.

S94T3S5 Pu-238 Tracer Value Idp/L 0 A Count Time (min) 4 .
I Pu 239/240 pCi/L = 8.0728E.03

Wt3831:Decay Time Date Counted - Tracer Preparation Date
Pu-23 Decay Cored Value w Pu-23 Preparation Value [eto the power of {(-1n2 * pecay Time) 11040.95 )j

JM V tPu 236 Tracer Recovery - (Total AT Counts I TC - Bkg) * 2 - C236 * 100 / Pu-2t Decay Cored Value * SPKV
Pu-239/240 pC/L - (0239 * Pu-236 Decay Cored Valu SPKV * OF - DDF * (lOG0mL/L)) /(C236 * SS - (2220000dpm/pCl))

0 1/26 /9 Y Pu 238 dpm - [(Total AT Counts / TO) -Bkg * 2 ' C238J - (Pu-38 Tracer Value *SPKV - Pu 236 Tracer Recoveryl 100)
Pu-238 pCimL z (Pu238 dpm * OF * DDF) I [(Pu 236 Tracer Recovery /100) * (222000dpJpCI) * SS]

04r00PMmw Relative Counting Error Square Root of [(1(Pu 236 cpm *min)) + (1 (Pu 238or239240 cpm *min)) 1.96*100

NOTE: Pu 239\240 Result is a LESS THAN Value.
Pu 239/240 pCi/mL = C 8.07E-06 DETECTION
Relative Counting Error - 100.0% LEVELS

in CiL/ml
NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
Pu 238 pCi/mL <,8.07E-06 8.07E-06
Relative Counting Error - 100.0% Pu 238
Pu 236 Tracer Recovery M 73.7% 8.07E-O6

Data Entry b: .-- . Date: 01/30/95
pprovedby Date: _fr 1-j qs

Form SD3156PC Rev. 2.0 Page 1 of 1
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PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER
WHC-SD-WM-DP-103, REV I

Pu 238 and 2391240: LA-503-156 (1-) LIQUID I SOLID SAMPLE
Date Counted -1126O95tyt9 Pu 236 AEA Frac. (C236) &o> 73

SAMSPL Sample Volume In mL (SSI 0.I$ Pu 238 AEA Frac. (C2381 ,Aq W
k sample D.F. (D F) > Pu 239 AEA Fra-c. (C239) 027

TracerVolurne InmL (SPKV) .00 Total AT Counts 270_
St'. d 'DIgest D.F. . (DDF) 1 TCount Time (min) (TC) 3

PU2aa41 Tracer Book No. 920400 Background in cPm (Bkg) 7k
Tracer Preparation Date 09/02194 Pu 236 cpmr . 3.....

ID Pu-236 Preparation Value idpm(mL) 2226 u 238 cpm
# Pu-236 Decay Corrd value (d /mL 2019.78 Pu 239 cpm .

ST4 Pu-23B Tracer Value (d m/mL1 0 EA Count Time (min 4n :

J2 I Pu 2391240 pCI/L < 6.9989E-03
WCSl 1 Decay Time a Date Counted - Tracer Preparation Dat.

Pu-23 Decay Cored Value 0 Pu.236 Pruparation Value * [a to the power of {(-In2 * Decay Time) 11040.95 )]
Pu 236 Tracer Recovery - (Total AT Counts I TC - Bkg) * 2 * C236 * 100 I Pu-236 Decay Cored Value * SPKV
Pu-239/240 plL * (C239 * Pu-236 Decay Cored Value * SPKV * DF * DDF * (1000mLiL)) / (C236 * SS * (2220000dpJpCi))

0125 9S$ Pu 238 dpm - [(Total AT Counts I TC) - Bkg * 2 - C2381 - (Pu-238 Tracer Value - SPKV * Pu 236 Tracer Recovery /100)
Pu- pCIML w (Pu238 dpm * DF*DDF) I[(Pu 236 Tracer Recovery) 100) * (2220000dpndpCl)* -a

OD411 PM tRelative Counting Enor- Square Root of [(l4Pu 236 cpm *mn)) + (1) (Pu 238 Or 239240 cpm Mmn))] *1.9O'*100

NOTE: Pu 2391240 Result is a LESS THAN Value.
Pu 239/240 pCI/mIL = < 7.00E.06 DETECTION
Relative Counting Error a 9.3% LEVELS

In pC[/mL
NOTE: Pu 238 Result Is a LESS THAN Value. Pu 2391240
Pu 238 pCI/m t. < 7.00E-06 7.00E-06
Relative Counting Error a 100.0% Pu 238
Pu 236 Tracer Recovery a 802% 7.00E-06

Data Entry b: 7/7/V? Date: 01/30/95
Approved by. Date: i q5'
Form 60315SPO Rel 2' Page I of 1



WHC-SD-WM-DP-103, REV. I
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Pu 238 and 2391240 : LA-503-156 (D-1) LIQUID I SOLID DUPLICATE
T p Date Counted 013.1195!t Pu 236 AEA Frac. (C236) . .9166

DUPLICATE . Sample Volume in mL (SS) ? .60 Pu 238 AEA Frac. (C238) t
K Sample D.F. (DF) Pu 239 AEA Frac. (C239) .sJY R0.6i

rZ45&5 WTracerVolumein ml (SPKV) 0.10 otal AT Counts
.C Digest D.F. (DDF) 1 T Count Time min) TC _) MM31. z 0

PU23S-01 Tracer Book No. 92 4 . ?Background in cpm (Bkg)
.. ' Tracer Preparation Date 09/02/94 Pu 236 cpm 2 2.0 _

LloQUlD$Pu-236 Preparation Value (dpm/mL) 2226 Pu 238 cpm
..mpl . Pu-236DecayCorr'dvalue dmmL) 2013.071Pu 239 cpm _._

SST4 ~AstK< Pu-238 Tracer Value Id mL 0 EA Count Time (mm) 4E0
I Pu 239/240 pCi/L = < 9.8692E.03

C3893tt DecayTim.Date Counted-TracerPreparation Date
Pu-236 Decay Cornd Value - Pu-236 Preparation Value* [a to the power of ((4n2- Decay Tim&)/ 1040.95}]

JM VK& Piu 236 Tracer Recovery - (Total AT Counts I TC - Bkg) * 2 * C236 * 1001 Pu-236 Decay Cored Value * SPKV
Pu-239/240 pCl/. - (C239k Pu-23 Decay Cord Value* SPKV- OF * DDF*(100mlL)) /(C236 * 3s * (2220000dpm/pC))

1/25/9 6 .Pu 238 dpm a [(Total AT Counts I TC) -8kg * 2 * C2381- (Pu-38 Tracer Value * 3PKV * Pu 236 Tracer Recovery / 100)
Pu-238 pClmL a (Pu38 dpm * OF* DDF) (Pu236 Tracer Recoveryl 100) *(2220000dpnyCil) *SS]

O4:O. P$ Relative Counting Error - Square Root of [(1/(Pu 236 cpm *min)) +(1/ (Pu 238 or 239/240 cpm * min))] 1.96 * 100

NOTE: Pu 239\240 Result Is a LESS THAN Value.
Pu 2391240 pCImIL Z <S.97E-06 DETECTION
Relative Counting Error = 119% LEVELS

in uClint
NOTE: Pu 232 Result is a LESS THAN Value. Pu 239/240
Pu 238 pCI/mL < 9.97E.06 9.97E-06
Relative Countinq Error = 100,0% Pu 238
Pu 236 Tracer Recovery = 66.6% 9.97E-08

Data Entry b: ---- -- Date: 01/31/95
pproved by: Date: / I

Form 503156PC Re. 2.0 Page 1 of I
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G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

A N A L Y S I S

WHC-SD-WM-DP-103, REV. 1

SAMPLE
WORKLIST455-STD

File ID: 4a4023.CNF

Counted on:
Detector: A
Geometry number: 1
Count time:

1/26/95 @ 0:37
EA4

28803. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
417.3 417.3 361.846 361.846

9.5 9.5 305.243 305.074
786.1 786.1 230.655 230.655

FWHM
Initial Final
12.000 4.936
16.000 2.338
12.000 5.104

Tau
Initial
6.000
8.000
6.000

PEAK RESULTS
Peak Error Limit: 25%

eak AEA Peak Centroid Count %err
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95
1 Cm244 0.379 5.796 5.784 0.0120.02 13.47 2.4

Cm243 5.786 5.784 0.002
2 7??? 5.517 0.31 17.
3 Pu239 0.624 5.143 5.167 -.0240.02 22.16 1.9

Pu240 5.144 5.167 -.023

Totals: 1.004 <--valid peaks only-->

d/m
153.6
210.4

3

Activity
uCi/ea

0.692E-04
0.948E-04

252.7 0.114E-03
252.7 0.114E-03

35.63

DETECTOR CALIBRATION
Energy(MEV) = 4.083 + (0.0047)*Channel

Energy range (MeV): 4.083 TO 6.489
Efficiency = 0.0877 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
17045.0
17045.0
17255.4

-210.4

% Recovery
100.000
100.000
101..235
-1.235

Analyzed by:

288S

Peak
ID
1
2?
3

P

Final
1.934
0.713
2.707

DM

41ek



Spectrum 4a4023.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 5275.2

WHC-SD-WM-DP-103, REV. 1
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...............................3

1
...... 1.
........................1..
............................. 1

.1



Raw Data Dump for AEA Spectrum: 4 a4023.CNF WHC-SD-WM-DP-103, REV.11 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.11 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.21 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.31 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.41 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.51 0. 0. 0. 0. 1. 1. 0. 0. 0. O.61 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.71 0. 0. 1. 0. 0. 0. 0. 1. 0. 0.8 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.91 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.101 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.141 0. 0. 1. 0. 0. 0. 0. 0. 0. 1.121 0. 0. 0. 0. 0. 0. 1. 0. 2. 1.131 0. 0. 0. 1. 0. 0. 0. 0. 0. 1.141 1. 1. 0. 1. 0. 0. 0. 1. 1. 0.151 0. 1. 0. 1. 0. 1. 0. 0. 0. 0.161 1. 0. 0. 0. 0. 1. 0. 1. 1. 0.171 0. 1. 0. 2. 3. 4. 2. 1. 2. 0.
181, 1. 2. 2. 2. 6. 4. 2. 1. 3. 1.
191 3. 6. 0. 3. 5. 6. 2. 6. 7. 5.
201 5. 10. 10. 6. 9. 18. 12. 20. 24. 29.211 43. 43. 48. 73. 86. 100. 126. 156. 197. 207.221 274. 348. 357. 439. 461. 602. 655. 747. 800. 870.231 894. 841. 719. 523. 355. 229. 100. 55. 13. 7.241 2. 0. 1. 4. 0. 1. 0. 0. 0. 0.251 1. 0. 0. 0. 1. 0. 0. 1. 1. 0.261 0. 0. 2. 3. 0. 0. 1. 1. 0. 1.271 0. 4. 1. 0. 0. 1. 2. 0. 0. 2.281 0. 0. 1. 1. 0. 0. 3. 1. 4. 1.291 1. 1. 2. 9. 7. 8. 11. 6. 11. 9.301 6. 15. 9. 7. 9. 14. 11. 6. 4. 2.311 0. 0. 1. 0. 0. 1. 2. 3. 0. 1.321 2. 1. 5. 2. 1. 4. 4. 3. 3. 2.331 5. 7. 7. 6. 4. 9. 13. 11. 12. 13.341 18. 23. 23. 57. 67. 77. 80. 106. 123. 183.351 199. 227. 244. 272. 258. 267. 291. 319. 352. 438.361 430. 477. 458. 399. 280. 221. 120. 62. 27. 7.371 4. 0. 0. 0. 0. 0. 0. 0. 0. 0.381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.431 0. 0. 0. 0. 0. 1. 1. 0. 0. 0.441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.471 0. 1. 0. 1. 0. 0. 0. 0. 0. 0.481 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.511 0. 0.

2890



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2. 01

DATA REDUCTION REPORT

SAMPLE
WORKLIST455-BLK

File ID: 3a3558.CNF

A N A L Y S I S

WHC-SD-WM-DP-103, REV. 1

Counted on:
Detector:
Geometry number: 1
Count time:

1/26/95 @ 0:36
AEA3

28805. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final . Initial Final
735.3 735.3 362.133-362.133
17.6 17.6 229.949 229.949

FWHM
Initial Final
14.000 6.566
10.000 4.743

Tau
Initial

7.000
5.000

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Pu236

Cm243
2 Pu239

Pu240

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.951 5.756 5.775 -. 0190.03 26.00 1.8
5.786 5.775 0.011

0.020 5.143 5.167 -.0240.02 0.54 12.2
5.144 5.167 -.023

d/m
215.6
289.4

4.4
4.4

Activity
uCi/ea

0.971E-04
0. 130E-03
0.197E-05
0. 197E-05

0.970 <--valid peaks only--> 26.54

DETECTOR CALIBRATION
Energy(MEV) = 4.109 + (0.0046)*Channel
Energy range (MeV): 4.109 TO 6.464

Efficiency = 0.1231 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
13131.0
13131.0
12742.4

388.6

% Recovery
100.000
100.000
97.040
2.960

Analyzed by:

G E N E R A L

Peak
ID
1
2

Final
2.463
2.037

Totals:

DM

10;el4aeee



'- Spectrum 3a3558.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-1 03, REV. 1

.1

... 1...... . .. .. . . . ... .. . . . .o. . . . . . . . .
.. . .. . .. . .. . .. . . ........... .o.............1..... . . . .

........ 1.

2892

4797.9



Ra

21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

w 'Data Du
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
1.
0.
0.
3.

10.
27.
2.
4.
5.
4.
0.
5.
7.

11.
16.
32.
85.

328.
781.
36.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:mp for
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
2.
0.
0.
0.
0.
2.
8.

14.
2.
3.
6.
1 .
3.
7.

13.
11.
16.
24.
55.

374.
795.
20.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
1 .
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
1.
0.
0.
3.
2.
6.
8.
1.
1.
4.
2.
8.
7.
6.

12.
12.
33.
88.

422.
809.
6.
0.
0.
.0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

3a3558.CNF
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1 .
0.
1.
2.
4.
16.
7.
0.
4.
10.
3.
4.
4.
7.

13.
16.
32.
89.

462.
737.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
1 .
8.

19.
8.
1 .
3.

5.
5.

16.
10.
19.
42.

125.
465.
641.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.

3.
2.
7.
3.
2.
1 .

.0.
2.
6.
9.
7.

12.

20.
44.

146.
484.
475.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

WHC-SD-WM-DP-103, REV. 1
0.

0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.

16.
2.5.
1.
2.
3.
5.
8.
4.
7.

17.

15.
50.

173.566.
378.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
2.

1.
0.
1.
0.
0.
0.

1.
1.
0.
1.
1.
1.
1.

15.
2.
1.
3.
5.
2.
3.
8.
3.

0.
0.
9.
0.
0.
0.
0.
0.
0.
0.
0-.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
1.
0.
1.
1.
0.

4.
20.
0.
5.
4.
4.
3.
8.

15.

8.
13.
23.
55.

233.
645.
155.

1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1 .
0.
0.

0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
2.
0.

4.
13.
1.
6.
3.
4.
7.

15.
14.16.

32.
57.

276.
768.
86.
0.
0.
0.
0.
0.
0.
0.0.
0.
0.
0.
0.
0.



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2. 01

DATA REDUCTION REPORT

SAMPLE
S94T371-SAM

File ID: 5a5950.CNF

/-sS -yr

A N A WYO-MIRV
WH-SD-M-DP-103, REV.1I

Counted on:
Detector: A
Geometry number: 1
Count time:

1/26/95 @ 0:38
EAS

28805. Sec

PEAK ANALYSIS

Peak height
Initial Final
828.4 828.4

9.9 9.9
17.5 17.5

Peak center
Initial Final

362.811 362.811
310.113 310.113
232.622 232.478

FWHM
Initial Final
20.000 20.772
32.000 4.036
22.000 14.047

Tau
Initial
10.000
16.000
11.000

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
1 Cm243

Cm244
2 Pu238
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.950 5.786 5.777 0.0090.10 41.18
5.796 5.777 0.019

0.026 5.499 5.529 -.0300.02 1.12
0.017 5.143 5.164 -.0210.07 0.75

5.144 5.164 -.020

%err
@95
1.4

9.5
12.4

d/m
386.9
282.4

10.7
5.2
5.2

Activity
uCi/ea

0.174E-03
0. 127E-03
0.481E-05
0.232E-05
0.232E-05

0.994 <--valid peaks only--> 43.05

DETECTOR CALIBRATION
Energy(MEV) = 4.072 + (0.0047)*Channel
Energy range (MeV): 4.072 TO 6.478

Efficiency = 0.1458 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
20801.0
20800.8
20668.4

132.6

% Recovery
100.000
99.999
99.362
0.638

Analyzed by:

2894

G E N E R A L

Peak
ID
1
2
3

Final
8.209
0.294
5.610

Totals:

DM



Spectrum 5a5950.CNF
1 Legend: Raw = .... Modeled Peaks - 1,2,.., etc Display Max.:

WHC-SD-WM-DP-103, REV. 1

. . .1
................... 1..

..................................................... 1..

.................................................................... 1.

.................................... 1

289S

6374.7



Raw Data Du

21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

AEA Spectrum:
0.
0.
0.
0.
0.
0.
1 .
4.
0.
0.
3.
2.
0.
0.
0.
0.
1.
2.
1.
0.
1.
7.

12.
19.
10.

2.
7.
4.
5.
6.

14.
11.
12.
37.

121.
427.
887.
489.

30.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

Lmp for
0.
0.
1.
2.
2.
0.
1.
0.
1.
0.
3.
0.
2.
1.
2.
2.
1.
2.
1.
4.
1.
3.

12.
22.

9.
0.
4.
4.
6.
6.
9.

16.
18.
40.

134.
489.
841.
369.

31.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

5a5950.CNF
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
2.
0.
3.
0.
2.
1.
5.
3.
2.
0.
3.
5.

14.
18.

5.
6.
3.
6.
7.
7.

11.
7.

12.
43.

171.
505.
824.
356.

15.
0.
0.
0.
0.
0.
0.
1.
0.

0.

0.
0.

1.
1.

0.
1 .
0.
2.
0.
1.
0.
0.
3.

1.
1.
4.
1.
1.
5.
1.
4.
3.

12.
22.

7.
2.
10.
7.

10.
7.
6.

14.
13.
53 .

174.
607.
876.
27.

0.
0.0.
0.
0.
0.
1.
0.
2.
0.
0.-

0.
0.
3.
2.
0.
1.
0.

2.

0.
2.
3.
0.
2.
8.

0.
21.

3.

2.
0.
1.

2.

10.

1.

2.
22.
3.21-.

.4.
7.

10.
1.
8.

12.22.
47.

01.
0.

24.

0.
1.-
1.
2.
1.

.1.
1.

WHC-SD-WM-DP-103, REV. 1
0.
0.
2.
0.
0.
0.
1.
0.
1.
0.
0.

3.
1.
1.
1.
3.
0.
2.
1.
1.
3-.
6.

17.
10.

5.
6.
4.

18.
10.
21.
64.

223.
667.
799.
183.

6.
0.
0.
0.
0.
1.
1.
0.
0.
1.
1.
0.

0.
0.
0.
I .
2.
1.
0.
0.
0.
0.
1.
1.
0.
0.
3.
3.,
3.
0.
1.
2.
1.
4.

20.
19.

2.
2.
3.
6.
9.

14.
9.

11.
21.
63.

252.
740.
782.
144.

4.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.

0.
0.
1.
1.
0.
1.
1.
1.
1.
0.
0.
0.
0.
0.
2.
1.
1.
4.
2.
8.
2.

4.
20.
20.

3.
4.
5-.
1.
7.
9.

10.
12.
32.
79.

289.
749.
710.

92.
2.
0.
0.
0.
0.0.
0.
0.
2.
2.
1.

2896

0.
0.
3.
1.
1.
0.
0.
0.
0.
1.
1.
0.
0.
0.
1.
1.
3.
0.
1.
0.
1.
6.

12.
13.
4.
5.
4.
4.
8.
9.

15.
17.
27.
87.

315.
838.
610.

67.

2.
0.
0.
0.
1.
0.
0.
0.
2.
0.
1.
0.

0.
1.
1.
0.
0.
1.
0.
0.
0.
0.
0.
2.
1.
0.
4.
3.
1.
0.
1.
0.
3.
7.

23.
9.
1.
3.
5.
4.

10.
13.
14.
14.
29.

101.
388.
868.
5.

0.
0.
0.
0.
0.
0.
0.
0.0.
1.
0.
0.



Westinghouse Hanford Co.

ALP HA ENERGY
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S94T371-DUP

File ID: 6a6771.CNF

ANALY SIS
WHC-SD-WM-DP-103, REV. 1

Counted on:
Detector:
Geometry number: 1
Count time:

1/26/95 @ 0:39
AEA6

28803. Sec

PEAK ANALYSIS

Peak height
Initial Final
1049.8 1049.8

30.1 30.1

Peak center
Initial Final

362.578 362.578
229.701 229.701

FWHM
Initial Final
14.000 7.281
12.000 6.686

Tau
Initial

7.000
6.000

PEAK RESULTS
Peak Error Limit: 25%

Peak AEA
ID Isotope Frac
1 Pu236 0.975

Cm243
2 Pu239 0.025

Pu240

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m
5.756 5.764 -.0080.03 35.56
5.786 5.764 0.022
5.143 5.152 -.0090.03 0.91
5.144 5.152 -.008

%err
@95
1.5

9.4

d/m
292.9
393.2

7.3
7.3

Activity
uci/ea

0.132E-03
0. 177E-03
0.331E-05
0.331E-05

1.000 <--valid peaks only--> 36.47

DETECTOR CALIBRATION
Energy(MEV) = 4.096 + (0.0046)*Channel

Energy range (MeV): 4.096 TO 6.451
Efficiency = 0.1239 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
17504.0
17504.9
17509.3

-5.3

% Recovery
100.000
100.005
100.031
-0.031

Analyzed by:

2897

GENERAL

Peak
ID
1
2

Final
3.186
3.680

Totals:

DM

/44 -



Spectrum 6a6771.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 7232.0

WHC-SD-WM-DP-103, REV. 1

. . . .
.... .... ....

2898



VViI\r.JLrVVIVrIJI - av'~1 a n..v. I

Raw Data Du
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
1.
2.
3.
0.
0.
0.
2.
3.

14.
41.

0.
0.
5.
2.
2.
5.
4.
3.
1.
4.

44.
356.

1159.
94.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

mp for
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
1.
0.
0.
1.
1.
2.
0.
1.
0.
0.
0.
1.

18.
21.

1.
1.
4.
2.
1.
4.
5.
3.
2.
5.

46.
465.

1145.
47.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

2899

AEA Spectrum:
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
1. 2.
2. 3.
3. 2.
4. 0.
0. 0.
0. 0.
0. 1.
0. 2.
2. 6.

13. 23.
23. 17.

0. 1.
5. 1.
7. 7.
2. 1.
6. 1.
6. 4.
3. 2.
1. 1.
6. 0.
5. 8.

73. 91.
510. 572.

1157.. 1078.
21. 14.

0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

6a6771.CNF
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
1. 0.
0. 0.
1. 2.
3. 11.
'0. 1.
0. 0.
0. 2.
1. 0.
1. 2.
4. 3.

24. 29.
10. 12.

1. 3.
1. 2.
8. 2.
1. 2.
4. 8.
7. 2.
5. 6.
0. 3.
6. 6.

14. 19.
127. 140.
642. 694.
968. 836.

5. 3.
0. 0.

.0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.

0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
9.
0.
0.
0.
0.
1.
6.

29.
1.
0.
7.
5.
3.
6.
2.
5.
2.
1.

17.
196.
750.
685.

0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.

0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
2.
3.
0.
0.
0.
0.
2.
7.

28.
4.
3.
6.
2.
4.
8.
7.
5.
1.
5.

21.
243.
871.
480.

1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
5.
0.
0.
0.
1.
0.
8.

35.
1.
0.
2.
3.
2.
4.
2.
4.
3.
8.

24.
279.
938.
299.

0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
2.
3.
3.
0.
0.
0.
1.
2.
7.

28.
5.
4.
9.
6.
0.
3.
7.
2.
1.
7.

32.
352.
934.
177.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S94T355-SAM

File ID: 7a7375.CNF

A N A L Y S I S

WHC-SD-WM-DP-103, REV. 1

Counted on:
Detector:
Geometry number:
Count time:

1/26/95 @ 0:40
AEA7

28804. Sec

PEAK ANALYSIS

Peak heivht Peak center
Initial Final Initial Final
591.0 591.0 361.499 361.499
13.3 13.3 298.267 297.704
27.6 27.6 228.971 228.942

FWHM
Initial Final
14.000 8.236
42.000 66.956
16.000 10.860

Tau
Initial
7.000

21.000
8.000

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
1 Cm243

Pu236
2 Th228

Am241
3 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m

0.893 5.786 5.753 0.0330.04 24.30
5.756 5.753 0.003

0.051 5.430 5.459 -.0290.31 1.38
5.480 5.459 0.021

0.043 5.143 5.143 0.0000.05 1.18
5.144 5.143 0.001

%err
@95
1.8

15.1

8.7

d/m
329.9
245.7

19.2
14.5
11.7
11.7

Activity
uCi/ea

0.149E-03
0.111E-03
0.867E-05
0.655E-05
0.528E-05
0.528E-05

<--valid peaks only--> 26.86

DETECTOR CALIBRATION
Energy(MEV) = 4.090 + (0.0046)*Channel

Energy range (MeV): 4.090 TO 6.445
Efficiency = 0.1009 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
13069.0
13069.0
12893.7

175.3

% Recovery
100.000
100.000
98.659

1.341

Analyzed by:

2900

G E N E R A L

Peak
ID
1
2
3'

Final
2.566
9.466
3.598

Totals: 0.987

DM

f,216 --85



Spectrum 7a7375.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 3823.5

WHC-SD-WM-DP-103, REV. 1

.11

.. . . ............................ 1.
........................................................... 1....
.................................................................. 1
......... 1

2901

3
3
.3
.. 3
.3
2
2
2
2
2
2
2
2.
2.
21
2..



Raw Data Du

21

31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
1.
0.
0.

0.2.

0.
0.
2.0.

2.
0 .
2.
12.
0.
6.
1.
2.

57.

2.
7.
6.
6.
24.
5.

2.

17.
0.
6.
98.
176.
204.
43.
98.
32.
63.
43.
0.
0.
0.
0.
0.
0 .
0.

8.

mp for
0.
0.
1.
0.
0.
2.
1.
0.
0.
0.
0.
0.

1.

2.
3.
1.
3.
2.
2.
7.
7.

18.
21.
4.
5.

11.
7.

13.
11.
16.
16.
35.
61.
98.

372.
629.

25.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0.
0.
0.
1 .
0.
0.
1.
2.

0.

1.
0.
0.
1.2.

0.

8.
25.
2.

0.
1.

9.
12.
14.
17.
32.
47.

117.
369.
609.
12.

0.
0.
0.

47.

0.
0.
0.

13.
0.
0.
0.

0.

0.
0.
1 .
2.
0.
0.
2.
0.

1.
0.
0.

0.
3.
0.
1 .3.

1.3.

1.
13.

9.
19.
18.
1.
3.
4.
2.

12.
14.
13.
21.
39.
65.
120.
407.
570.

6.
0.
0.
0.
0.
0.
0.
0.
0.
1 .
0.
1 .
0.

7a7375.CNF
0. 0.
0. 0.
3. 0.
0. 2.
0. 1.
0. 0.
0. 0.
0. 1.
0. 0.
0. 2.
0. 1
0. 1
0. 0.
1. 0.
3. 2.
0. 1.
0. 0.
0. 1.
4. 2.
0. 5.
4. 4.
7. 10.

29. 17.
19. 17.

6. 2.
1. 1.
7. 8.

10. 12.
12. 14.
11. 18.
17. 19.
15. 24.
45. 32.
50. 56.

170. 194.
407. 526.
464. 385.

1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 2.
1. .0.
0. 0.

0.
0.
0.
0.
0.
0.
1 .
0.
0.
1 .
0.
0.

2.
1.
3.
2.
4.

56.
25.

30.
7.
4.
5.
5.
30.
1.
4.
5.
5.
4.

12.
4.

1.
28.
38.
67.
18.
48.

1 .
0.
0.
0.
0.
0.

0.

WHC-SD-WM-DP-103, REV. 1
0.
0.
0.
0.
0.
0.
0.
0.
0.
14.
0.

2.

10.

1.
2.
3.
1.
2.
3.
2.
2.
4.
0.
3.
0.

0.

5.
10.
21.
17.
19.
36.
65.

257.
550.
204.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
3.
0.
0.

0.
0.
1 .
0.
0.
0.
0.

2.

1 .2.

1.
0 .0.

3.
1 .
2.
3.
3.
6.

16.
30.
5.
5.
3.
7.
8.
8.

12.
19.
20.
46.
89.

258.
574.
174.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1 .
0.

2902

0.
2.
0.
0.
1 .
0.
2.
0.
0.
0.
0.
0.
2.

1.
1.
1.3.3.

3.
9.

21.
62.

9.
6.

15.
21.
21.
23.
39.
86.

267.
626.
91.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S94T355DUP

File ID: 2a2824.CNF

A N A L Y S I S

WHC-SD-WM-DP-1 03, REV. 1

Counted on:
Detector: A
Geometry number: 1
Count time:

1/26/95 @ 0:35
EA2

28802. Sec

PEAK ANALYSIS

Peak height
Initial Final
561.0 561.0

Peak center
Initial Final

359.324 359.324

FWHM
Initial Final
22.000 19.201

Tau
Initial
11.000

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Cm243

Pu236

AEA
Frac

0.918

Peak Centroid Count
Exp. Obs. Diff. FWHM Rate c/m
5.786 5.748 0.0380.09 31.15
5.756 5.748 0.008

%err
@95
1.6

d/m
360.1
268.2

Activity
uCi/ea

0.162E-03
0. 121E-03

0.918 <--valid peaks only--> 31.15

DETECTOR CALIBRATION
Energy(MEV) = 4.095 + (0.0046)*Channel

Energy range (MeV): 4.095 TO 6.450
Efficiency = 0.1185 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
16293.0
16293.0
14952.7

1340.3

% Recovery
100.000
100.000
91.774
8.226

Analyzed by:

2903

G E N E R A L

Peak
ID
1

Final
5.061

Totals:

DM



Spectrum 2a2824.CNF
I Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 4155.0

WHO-SD-WM-DP-103, REV. 1

11

................................. 1....
.............................................................. 1.
.....................................................1.
.............. 1

2904

.1
.1



Raw' Ddta Du

1

111
121

31
41
51
61
71
81
91

101
i1l
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
1 .
0.
0.
0.
0.
0.
0.
0.
1.
0.
4.
0.
3.
2.
1.
2.
2.
5.
6.

10.
19.
23.

7.
10.

8.
10.
10.
12.
20.
27.
35.
81.

172.
435.
555.
140.

8.
0.
0.
0.
0.
0.
0.
0.
0.
1 .
0.
.0.

mp for
0.
0.

0.I1.

2.

1.

0.
4.
1 .

0.
4.
1 .

6.
2.

12.
0.
4.
1.

6.

12.
10.
13.
22.
1.
6.

12.

39.
8.

129.
3.

226.
184.

39.
80.

18.
43.
55.

0.
0 .
0.
0.
0.
0.

0.
0.

AEA Spectrum:
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
1. 1.
0.
0. 1.
0. 0.
0. 2.
0. 2.
2. 0.
4. 4.
2. 5.
0. 0.
4. 2.
3. 1.
3. 5.
2. 7.

13. 6.
25. 20.
15. 13.

5. 7.
5. 10.

12. 5.
13. 7.
13. 13.
17. 15.
15. 17.
30. 31.
53. 59.

100. 93.
226. 231.
495. 488.
482. 481.
100. 72.
2. 2.
0. 0.
0. 0.
1. 0.
1. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 2.
0. 1.
0. 2.

2a2824.CNF
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
1. 0.
0. 1.
0. 0.
0. 0.
2. 0.
0. 1.
3. 0.
1. 0.
1. 3.
4. 2.
3. 1.
2. 2.
4. 2.
4. 2.
5. 6.

10. 13.
31. 31.
15. 12.
9. 2.
5. 10.
6. 10.
8. 11.

13. 10.
11. 22.
15. 20.
25. 21.
65. 53.
97. 116.

287. 275.
531. 536.
454. 391.

32. 41.
0. 0.
1. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 2.
0. 1.
0. 0.

0.

0.
0.
0.
0.
S.
0.
2.
0.
0.

3.
3.
3.
3.
3.

5.
3.
3.
2.
50.
9.

1.
17.
10.
74.

0.
19.

43.
14.

120.
331.

564.
326.

18.
0.
0.
0.
I1.
0.
0.
0.
0.
0.
0.
0.
0.

WHC-SD-WM-DP-10 3, REV.1
0. 0. 0.
0. 0. 1.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 1.
1. 0. 0.
0. 1. 0.
0. 0. 2.
1. 0. 3.
0. 2. 0.
1. 1. 0.
2. 1. 3.
3. 1. 2.4. 1. 2.
3. 2. 4.4. 1. 7.
2. 1. 3.
6. 5. 4.
9. 10. 10.8. 14. 15.

28. 22. 21.
12. 13. 10.

2. 5. 3.
5. 10. 7.7. 11. 7.
9. 14. 9.

15. 19. 14.
16. 11. 17.
16. 17. 24.
28. 34. 35.
66. 85. 78.

131. 177. 174.
345. 401. 354.
604. 573. 587.
297. 243. 202.
17. 11. 2.
0. 0. 0.
0. 0. 0.*0. 0. 0.
0. 1. 0.
0. 0. 1.
0. 0. 0.
1. 0. 0.
0. 0. 0.
0. 1. 0.
1. 0. 0.
0. 2. 0.
0. 0. 0.

2105



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S95T4-SAM

File ID: 8a8545.CNF

A N A L Y S I S
WHC-SD-WM-DP-103, REV. 1

Counted on: 1/26/95
Detector: AEA8
Geometry number: 1
Count time:

PEAK ANALYSIS

@ 0:40

28802. Sec

Peak height
Initial Final
1015.5 1015.5

29.5 29.5

Peak center
Initial Final

363.173 363.173
231.864 231.864

FWHM
Initial Final
16.000 7.730
18.000 8.310

Tau
Initial
8.000
9.000

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Cm244

Cm243
2 Pu239

Pu240

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m
0.973 5.796 5.787 0.0090.04 33.65

5.786 5.787 -.001
0.027 5.143 5.170 -.0270.04 0.95

5.144 5.170 -.026

%err
@95
1.5

9.2

Activity
d/m uCi/ea
307.6 0.139E-03
421.4 0.190E-03

8.7 0.390E-05
8.7 0.390E-05

1.001 <--valid peaks only--> 34.60

DETECTOR CALIBRATION
Energy(MEV) = 4.080 + (0.0047)*Channel
Energy range (MeV): 4.080 TO 6.486

Efficiency = 0.1094 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
16596.0
16596.0
16608.0

-12.0

% Recovery
100.000
100.000
100.072
-0.072

Analyzed by:

29O6

G E N E R A L

Peak
ID
1
2

Final
3.748
4.774

Totals:

DM



Spectrum 8a8545.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 7281.3

WHC-SD-WM-DP-103, REV. 1

. 1

. . . . . . . . . . . . .1

......................................... 1...

.................................................................. 1.

.................1



Raw Data Dump for AEA Spectrum: 8a8545.CNF
1 0. 0. o. 0. 0. 0. 0. WH.-SD-WMDP-1034IEV.I

11 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.21 0. 1. 0. 1. 0. 0. 0. 1. 0. 0.31 0. 0. 0. 0. 0. 0. 0. 1. 0.1 0.41 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.51 0. 0. 0. 0. 0. 0. 0. 0. 1. 0.61 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.71 0. 0. 0. 1. 0. 1. 0. 0. 0. 0.81 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.91 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.101 0. 0. 0. 1. 0. 1. 0. 1. 0. 1.111 0. 0. 0. 0. 0. 0. 1. 0. 0. 0.121 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.131 0. 1. 0. 0. 0. 2. 0. 0. 0. 0.141 0. 0. 2. 0. 0. 1. 0. 0. 1. 1.151 0. 0. 1. 1. 0. 0. 2. 1. 1. 0.161 1. 0. 1. 0. 0. 0. 0. 1. 0. 2.171 1. 1. 0. 0. 1. 0. 0. 0. 0. 0.181 0. 1. 0. 0. 0. 1. 0. 0. 0. 0.191 0. 0. 1. 0. 0. 0. 2. 0. 0. 1.201 2. 0. 0. 1. 0. 2. 1. 0. 0. 0.211 4. 2. 1. 6. 2. 4. 2. 6. 6. 7.221 13. 7. 9. 15. 13. 22. 22. 24. 28. 33.231 35. 30. 32. 29. 26. 20. 12. 14. 9. 5.241 4. 3. 2. 0. 2. 2. 1. 1. 0. 1.251 8. 1. 1. 1. 1. 2. 1. 3. 1. 3.261 2. 2. 1. 3. 5. 2. 0. 4. 5. 5.271 7. 1. 3. 3. 1. 0. 1. 1. 1. 3.281 2. 0. 1. 1. 5. 4. 6. 2. 8. 2.291 9. 4. 7. 3. 2. 4. 2. 4. 5. 3.301 2. 5. 8. 3. 8. 1. 6. 8. 0. 5.311 2. 3. 1. 1. 1. 0. 1. 4. 1. 1.321 1. 4. 2. 1. 1. 2. 2. 4. 10. 3.331 7. 4. 8. 11. 3. 12. 5. 11. 13. 16.341 30. 35. 35. 56. 65. 83. 133. 167. 209. 263.351 298. 394. 423. 476. 618. 630. 638. 793. 805. 909.361 1065. 1148. 1100. 1081. 1030. 924. 720. 587. 443. 255.371 158. 106. 39. 26. 11. 3. 2. 0. 0. 0.381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.451 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.461 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.471 0. 0. 0. 1. 0. 0. 0. 0. 0. 0.481 0. 0. 0. 3. 0. 0. 0. 0. 0. 0.491 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.511 0. 0.



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S95T4-DUP

File ID: 7a7389.CNF

WHC-s - M-DP-103, REV.1
A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:

1/31/95 @ 8:34
EA7

28802. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
700.4 700.4 361.926 361.926
19.5 19.5 228.298 228.298

FWHM
Initial Final
14.000 7.265
18.000 8.270

Tau
Initial

7.000
9.000

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
1 Cm244

Cm243
2 Pu239

Pu240

Totals:

AEA
Frac

0.966

Peak Centroid Count %err
Exp. Obs. Diff. FWHM Rate c/m @95
5.796 5.782 0.0140.03 22.06 1.9
5.786 5.782 0.004

0.026 5.143 5.154 -.0110.04
5.144 5.154 -.010

0.992 <--valid peaks only-->

0.58 11.7

Activity
d/m uCi/ea
153.4 0.691E-04
210.2 0.947E-04

4.0 0.182E-05
4.0 0.182E-05

22.64

DETECTOR CALIBRATION
Energy(MEV) = 4.081 + (0.0047)*Channel

Energy range (MeV): 4.081 TO 6.488
Efficiency = 0.1438 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
10960.0
10960.0
10869.5

90.5

% Recovery
100.000
100.000
99.174
0.826

Analyzed by:

2!09

G E N E R A L

Peak
ID
1
2

Final
3.840
6.671

MB



Spectrum 7a7389.CNF
1 Legend: Raw = .... Modeled Peaks 1,2,.., etc Display Max.: 4571.9

WHC-SD-WM-DP-103, REV. 1

2
. 2
2

1 1

..................................................1..
..................................................................1

.......... 1

2!f1O



Raw Data Du
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
2.
1.
1.
0.
0.
0-.
3.
4.

16.
1.
0.
1.
1.
4.
3.
5.
2.
2.
6.

16.
240.
774.
43.

0.
0.
0.
0.
0.
0.
1 .
0.
0.
1 .
0.
0.

14.

mp for
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
1.
2.
8.
8.
1.
1-.
0.
0.
2.
2.
7.
1.

22.
252.
785.
25.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
2.
0.
0.
0.
0.
1.
0.
2.
8.

17.
0.
1 .
3.
3.
1.
1.
1.
3.
4.

11.
30.

354.
751.

7.
0.
0.
0.
0.
I1.
0.
0.
0.
0.
2.
0.
0.

0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
1.
2.
0.
0.
0.
1.
2.
2.

10.
6.
1.
4.
3.
3.
2.
3.
5.
1-
1.
6.

40.
357.
660.

2.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

7a7389.CNF
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
1.
0.
2.

11.
10.
0.
4.
2.
2.
3.
1.
6.
1.
3.

13.
58.

346.
562.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
2.

23.
9.
0.
0.
5.
1.
1.
5.
1.
1.

75.
470.
466.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1 .
0.
1 .
0.
1 .
0.
0.
0.
0.
1.
4.

24.
13.
0.
1 .
3.
1.
1.
1.
2.
6.
7.

124.
481.
400.
0.
0.
0.
0.
0..
0.
0.
0.
0.
0.
2.
1.
0.

WHC-SD-WM-DP-103, REV. 1
0.
0.
1 .
0.
0.
0.
0.
0.
0.
0.
0.
0.
I1.
0.
1.
0.
0.
0.
0.
0.
I .
4.

22.
5.
1

3.
0.
4.
7.
0.
2.
7.
8.

132.
604.
262.

0.
0.
0.
0.
0.
I1.
0.
0.
0.
0.
1 .
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
I1.
2.
0.
1.
0.
1 .
0.
0.
1 .
4.

23.
3.
1
5.
3.
2.
3.
4.
2.
1 .
5.

14.
172.
639.
145.
0.
0.
0.
0.
0.
0.
1 .
0.
0.
0.
2.
0.
0.

0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1 .
0.
0.
1.
2.
6.

20.
0.
1 .
2.
3.
1 .
4.
4.
5.
2.
7.

16.
192.
721.
95.
0.
0.
0.
0.
0.
1 .
0.
0.
0.
0.
0.
0.
0.
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WHC-SD-WM-DP-103,REV 1.
worklistrpt Version 2.0 02121/95 Page:
04/19/95 10:20 LABCORE Data Entry Template for Worklist# 1180

Analyst: 3YYN\j Instrument: PU01

Method: LA-503-156 Rev/Mod b L
Worklist Comment: Use a 0.5 inL s m p size. --LLF

Book # \I r 1 q 3

GROUP PROJECT

95000007

95000007

95000007

95000007

95000007

95000007

BY-106

BY-106

BY-106

BY-106

BY- 106

BY-106

S TYPE

STD)

STD

STD

BLNK-PREP

SLNK-PREP

BLNK-PREP

SAMPLE

SAMPLE

SAMPLE

DUP

DUP

DUP

SAMPLE# R A ------- TEST------

S95TOO0101

S95T000101

S95TOO0101

S95T000101

S95TOO0101

S95T0O101

@PU23901

@PU23901

@PU23901

@PU23901

2PU23901

@PU23901

SPU23901

@PU23901

@PU23901

@PU23901

@PU23901

@PU23901

PU23901

PU23901T

PU23901E

PU23901

PU23901T

PU23901E

PU23901

PU23901T

PU23901E

PU23901

PU23901T

PU23901E

MATRIX ACTUAL FOUND

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

DL UNIT

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

uCi/9

% Recovery

% Ct. Error

uCi/g

% Recovery

% Ct. Error

uCi/g

% Recovery

% Ct. Error

UCi/g

% Recovery

% Ct. Error

Final page for worklist # 1180

Analyst Signature Date Analyst Signature

Data Entry Comments:

Units shownfor QC (SPK & Sm) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.

2 42

Date



WHC-SD-WM-DP-103, REV. 1
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Pu 238 and 2391240: LA-503-156 (D-1) LIQUID I SOLID STANDARD
Ty .> Date Counted P4/20/$thPu 236 AEA Frac. (C236) 4

STANDARD SampleVolumeinmL (SS) 0.00 Pu238AEAFrac. (C238) 0
W' k t . Sample D.F. DF 1i 1 Pu 239 AEA Frac. (C239) 1A02

I1UC Tracer Volume in mL (SPKV) > .i Total AT Counts _57_

CMM Digest D.F. (DDF) AT Count Time (min) (C
PU239-O1 " ~ j4~~4Tracer Book No. 110B43 Backgroundincm (Bkq) *

. Tracer Preparation Date 04/03/95 Pu 236 cpm.
LIQUID Pu-236 Preparation Value (dpm/mL) 1889 Pu 238 cpm_

$ p Pu-238 Decay Corr'd value (dnpimL) 1867.74 Pu 239 cpm.
WORKEIST#11S1I8 Pu-238 Tracer Value (dp/mL 0 AEA Count Time (mn)

Pu 2391240 pCi/L 1.2662E+02
WC3S93V Decay Time - Date Counted - Tracer Preparation Date

A>~.. t . M Pu-236 Decay Cor'd Value - PU-236 Preparation Value [eto ih, power of ((-ln2 Decay Tlme)/ 1040.95)}
Pu 236 Tracer Recovery * (Total AT Counts /TC - Bkg) * 2 *C236 * 100 / Pu-236 Decay Cord Value*SPKV

0M Pu-239/240 pC1/L - (C239 * Pu-236 Decay Cored Value * SPKV * OF * DDF - (1000mLIL)) I (C236 - SS - (2220000dpm/pC))
04/20 9 Pu 238 dpm - [(Total AT Counts ITC) - Bkg * 2 * C238] - (Pu-238 TracerValue * SPKV * Pu 236 Tracer Recovery/ 100)

Pu-238 pCllmL w (Pu238 dpm * OF * DDF) I [(Pu 236 Tracer Recovery /100) * (2220{lOdpm/pCi) . SS]
12:30PM . Relative Counting Eror Square Root of [(1/(Pu 236 cpm -min))+ (1/ (Pu 238 or 2391240 cpm *min))] *1.96 *100

Pu 239/240 pCI/mL = 1.27E-01 DETECTION
Relative Counting Error = 1.9% LEVELS

in pCI/mL.
NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
Pu 238 pCI/mL =< 8.07E-03 8.07E-03
Relative Counting Error = 100.0% Pu 238
Pu 236 Tracer Recovery = 78.2% 8.07E-03

Data Entry by: 3;. Date: 04121/95
Approved by: Date: A . 4r
Form 503156PC' Rev. 2.0 Page 1 of 1

2 0 1



WHC-SD-WM-DP-103, REV. 1

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Pu 238 and 2391240: LA-503-156 (D-1) LIQUID I SOLID BLANK

Typ V Date Counted 4/20/9 Y Pu 236 AEA Frac. (C236) 4
BLANK Sample Volume in mL (SS) .00 Pu 238 AEA Frac. (C238) A

W L ". s~ Sample DF. (DF) ,4 Pu 239 AEA Frac. (C239) C. %a
11tO Tracer Volume in mL (SPKV) 0.%OO otal AT Counts 23

Digest Grams of Solids/L (Da/L) 1tBI4 AT Count Time (min) (TC) 3_
U239.41 m C Tracer Book No. 110B4$ Background in cpm (Bkq) 6

Tracer Preparation Date 04/03/95 Pu 236 cpm 33._ 2
SOLD, 6 Pu-236 Preparation Value (dpm/mL) 1889 Pu 238 cpm 2.6

$Pu-236 Decay Corr'd value (dpm/nL) 1867.74 Pu 238 opm _.4_

SOST1d1 Pu-238 Tracer Value (dm/mL) 0 AEACount Time (min) 4M
rn _Pu 239/240 pICig 4.60GOE-03

WC3893 Decay Time- Date Counted - Tracer Preparation Date
t ~ Pu-236 Decay Cored Value - Pu-236 Preparation Value *e to the power of {(-n2 * Decay Time) 11040.95]

JMV Pu 236 Tracer Recovery- (Total AT Counts / TC - Bkg) 2-C236 * 100 I Pu-236 Decay Cor'd Value t SPKV
M Pu 239240 pCl~g a (C239)(Pu 236 DcayCoFd Value)(SPKV)(1000mlL)(DF) [(C236)(SS)(D gL)(2220000dpmpC)j

04/20/05.z , Pu 238 dpm - [(Total AT Counts I TO) - Bkg * 2* C238] - (Pu-238 Tracer Value t SPKV * Pu 236 Tracer Recovery 100)
T 4me - Pu23SpCiy [(Pu 238 dpm) (DF) (I000mUL) II[(Pu.236 Tracer Recovery 100) (2220000dpm/pCI) (D g/L)(SS)]

12:30 PM:. . 1.Relative Counting Error- Square Rootof [(1/(Pu 236 cpm *min)) +(1/ (Pu 238or 2391240 cpm min))] 1.96* 100

Pu 239/240 pCi'g = 4.60E-03 DETECTION
Relative Counting Error = 6.0% LEVELS

in pCi/q
Pu 239/240

Pu 238 pCi/g = 3.41E-03 1.97E-03
Relative Counting Error = 5.8% Pu 238
Pu 236 Tracer Recovery = 78.9% 1.97E-03

Data Entry b: /- -- Date: 04/21/95
Approved by: Date: R?14 A ,
Form 503156Pd Rev. 2.0 .Page 1 ofI
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WHC-SD-WM-DP-10 3, REV. I
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Pu 238 and 2391240: LA-503-156 (D-1) LIQUID / SOLID SAMPLE

P I Date Counted 04/20/05 ttj Pu 236 AEA Frac. (C236) > K 20 4
SAMPLE Sample Volume in mL (SS) 1. 00 Pu 238 AEA Frac. (C238) _

- Wo t. Sample D.F. (OF) 1Pu239AEAFrac. (C239) t.J2I
1 180~ k Tracer Volume In mL (SPKV} 0.10O otal AT Counts K 9S1

Digest Grams of Solids/L (Do/L) 1.904 T Count Time (min) (TC) 3<
PU23S-Di>2 Tracer Book No. 110043 - Background in cm (Bkg) t

X Tracer Preparation Date 04/03/95 Pu 236 cpm 3_._
SOL ID> ,! >; SPu-236 Preparation Value (dpWML) 1889 Pu 238 cam .

.... .. Pu-236 Decay Corrd value (dpmn/mL) 1867.74Pu239cpm 7_9
S9sT10zt: Pu-238 Tracer Value (dpm/mL) 0AEACount Time (mi) 40

Pu 239/240 pCifg 1.0511E-01
WCDecay Time s Date Counted - Tracer Preparation Date

. Pu-236 Decay Cored Value s Pu-236 Preparation Value * [a to the power of {(-n2 * Decay Time) 1040.95 1]
J MV AtN~ Pu 236 Tracer Recovery a (Total AT Counts / TC - Bkg) * 2 * C236 * 100 1 Pu-236 Decay Cored Value * SPKV

Pu 2391240 pCilg - (C239) (Pu 236 Decay Cored Value) (SPKV) (1000mL/L) (OF) I [ (C236) (SS) (D gIL) (222000Xdpm/pCl)1
04/2095 : Pu 238 dpm . [(Total AT Counts I TC) - Bkg * 2 *C238] -(Pu-238 Tracer Value* SPKV* Pu 230 Tracer Recovery/ 100)

Pu 23pCilig [(Pu 238 dpm)(DF)(1000mliL)]I[(Pu236 Tracer Recovery 1100)(222000dpm/pCl)(D gL)(SS)]
1230PM.:. >j Relative Counting Error- Square Root of [(lI(Pu 236 cpm * min))+ (1/ (Pu 238 or 2391240 cpm min)))- 1.96 * 100

Pu 239/240 pCi/g = 1.06E-01 DETECTION
Relative Counting Error = 1.9% LEVELS

in pCi/g
NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
Pu 238 pCi/g = < 6.03E03 6.03E-03
Relative Counting Error = 100.0% Pu 238
Pu 236 Tracer Recovery = 83.2% 6.03E-03

[Data Entry by: / Date: 04/21/95
Approved by: Date: c A f
Form 503156PC Rev. i0 Page 1 of 1
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WHC-SD-WM-DP-103, REV. 1
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Pu 238 and 239/240: LA-503-156 (D-1) LIQUID I SOLID DUPLICATE
Date Counted 4/2015 Pu236AEAFrac. (C236) < .>

DUPLICATE> Sample Volume in mL (SS) 1.bO Pu238AEAFrac. (C238) V.
SL Sample D.F. (DF) 1 Pu 239 AEA Frac. (C239) 777 4

1180 Tracer Volume in mL (SPKV) >.I00 otal AT Counts
Digest Grams of Solids/L (Dg/L) 1. 2 T Count Time (min) (TC)

PU23-O1 <Tracer Book No. 110fl43. Background in cpm (Bkg)
Ma QW- Tracer Preparation Date 04/03/9i u 236 cpm 4 4

SOLD Pu-236 Preparation Value (dpm/mL) 1889 u 238 cpm
p # Pu-236 Decay Corr'd value (dpmmL) 1867.74 Pu 239 cpm __._ 7

S9ST1OI Pu-238 Tracer Value (dpm/mL) 0 EA Count Time (mini 4$
Pu 239/240 pCi/g 9.4327E-02

WC38931 Decay Time - Date Counted -Tracer Preparation Date
* K : Pu -236 Decay Cored Value a Pu-236 Preparation Value [a to the power of {(4n2* Decay Time)1 1040.95 )1

JM V t Pu 236 Tracer Recovery - (Total AT Counts/ TC - Bkg)* 2' C236 * 1001 Pu-236 Decay Cored Value - SPKV
........ .... Pu 2391240 pCl~g - (C239) (Pu 236 Decay Cor'd Value) (SPKV) (1000mIJL) (OF) I1 (C236) (SS) (D giL) (22200Odpm/pCI) I

04/20/SE .K.<W. Pu 238 dpm - [(Total AT Counts /TC) - Bkg * 2 * C238] -(Pu-238 Tracer Value * SPKV* Pu 236 Tracer Recovery/ 100)
...Tidt....- Pu 238 pCl~g -[ (Pu 238 dpm) (DF) (10OmLJL) ] /[(Pu-236 Tracer Recovery/ 100) (2220000dpm/pCl) (D gL) (SS)]

12:30 PM.,% .J>XtsN Relative Counting Error - Square Root of [(1/(Pu 236 cpm * mmn)) + (1 I(Pu 238 or 2391240 cpm * min))] - 1.96 * 100

Pu 239/240 pCi/g = 9A3E02 DETECTION
Relative Counting Error = 1.6% LEVELS

in PCi/q
NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
Pu 238 pclig < 3.37E-03 3.37E-03
Relative Counting Error = 100.0% Pu 238
Pu 236 Tracer Recovery = 111.2% 3.37E.03

Data Entry by: ga ?..-. .--t 7 Date: 04/21/95
Approved by: Date: JA Af r11
Form 503156PC AeQ. 2.0 Page 1 ofI
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t. A-l '

G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S95TOO0101-STD

File ID: 5a5178.CNF

A N A L Y S I S

WHC-SD-WM-DP-103, REV. I

Counted on:
Detector: A
Geometry number: 1
Count time:

4/20/95 @17:58
EA5

28804. Sec

PEAK ANALYSIS

Peak height
Initial Final
288.3 288.3
432.0 432.0

0.0 0.1
4.4 4.4

Peak center
Initial Final

355.283 355.283
228.012 227.843
115.679 115.679
47.951 47.320

FWHM
Initial Final
32.000 34.255
22.000 18.882
0.000 0.100
6.000 0.000

Tau
Initial
16.000
11.000
0.000
3.000

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
1 Cm243

Pu236
2 Pu239

Pu240

Totals:

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.404 5.786 5.744 0.0420.16 35.58, 1.5
5.756 5.744 0.012

0.602 5.143 5.145 -.0020.09 53.04 1.3
5.144 5.145 -.001

4.618
4.297

1.007 <--valid peaks only-->

d/m
195.0
145.3
212.2
212.2

Activity
uCi/ea

0.879E-04
0.654E-04
0.956E-04
0.956E-04

0.00 *****
0.00 1000.

88.62

DETECTOR CALIBRATION
Energy(MEV) = 4.075 + (0.0047)*Channel
Energy range (MeV): 4.075 TO 6.481

Efficiency = 0.2499 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
42268.0
42268.0
42544.4

-276.4

% Recovery
100.000
100.000
100.654
-0.654

Analyzed by:

2917

Peak
ID
1
2
3?
4?

Final
2.828
1.415
0.100
0.115

ALJ



- Spectrum 5a5178.CNF .
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 3482.6

WHC-SD-WM-DP-103, REV. 1
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Raw Data Dump
1 0.
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
8.
7.

13.
2.

18.
16.
21.
19.
29.
35.
49.
48.
73.
94.

105.
136.
203.
249.
280.
314.
414.
459.
121.
46.
38.
39.
59.
60.
72.

116.
152.
185.
200.
268.
268.

87.
5.
0.
0.
0.w
0.
0.
0.
0.
1.
0.
0.
1.
0.

for AEA Spectrum:
0.
0.
8.

10.
9.
7.

21.
19.
17.
32.
31.
38.
53.
49.
76.
92.

157.
141.
191.
216.
274.
348.
427.
409.

95.
28.
33.
47.
40.
62.
83.

118.
144.
166.
199.
297.
239.

63.
2.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

0.
0.

13.
11.
19.
13.
14.
25.
23.
27.
46.
39.
45.
60.
91.

106.
108.
147.
180.
230.
277.
366.
435.
348.

84.
36.
43.
49.
54.
72.

115.
135.
152.
155.
240.
269.
241.

62.
1.
0.
0.
0.
1.
0.
0.
0.
0.
0.
1.
0.

0.
0.

10.
12.
10.
101.
10.
20.
24.
25.
24.
31.
39.
64.
71.
79.

128.
158.
216.
228.
239.
334.
414.
329.

66.
30.
39.
54.
62.
69.

102.
114.
162.
156.
206.
269.
242.

49.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

5a5178.CNF
0.
0.
6.

13.
9.

20.
20.
14.
35.
21.
32.
49.
49.
71.
80.
96.

124.
146.
204.
237.
307.
353.
469.
275.

57.
23.
40.
50.
65.
82.

100.
137.
166.
190.
207.
327.
205.

33.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.

0.
0.

10.
12.
11.
15.
18.
22.
30.
24.
35.
46.
51.
60.
72.
91.

123.
153.
178.
233.,
288.
374.
426.
243.

55.
23.
43.
49.
63.
77.
90.

117.
164.
190.
235.
269.
170.

26.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

WHC-SD-WM-DP-103, REV. I
0.
8.

11.
12.

6.
23.
15.
17.
18.
31.
25.
43.
49.
66.
89.
90.

123.
145.
198.
232.
304.
364.
456.
204.

52.
33.
35.
52.
75.

104.
114.
143.
156.
199.
248.
285.
174.

12.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
1.
1.

0.
9.

12.
14.
15.
20.
15.
19.
38.
33.
27.
36.
43.
73.
88.

103.
136.
176.
189.
241.
322.
364.
477.
196.

27.
39.
38.
60.
82.

113.
110.
137.
149.
185.
257.
262.
133.

13.
0.
0.
0.
1.
1.
0.
0.
1.
0.
0.
1.
0.

0.
10.

5.
11.
12.
13.
23.
20.
21.
39.
43.
29.
59.
55.
88.

114.
133.
174.
192.
256.
305.
376.
435.
150.
26.
30.
52.
51.
80.
84.
94.

114.
160.
167.
259.
277.
135.

9.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.

0.
9.

12.
9.

14.
10.
28.
28.
26.
22.
40.
35.
57.
76.
79.

132.
150.
173.
212.
232.
328.
404.
432.
150.

32.
43.
43.
56.
82.
94.

133.
139.
160.
190.
287.
282.
108.

7.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
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Westinghouse Hanford Co.

A L P H A -E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S95T000101-BLK

File ID: 6a6998.CNF

WHC-SD-WM-DP-103, REV. 1

A N A L Y S I S

Counted on:
Detector:
Geometry number:
Count time:

4/20/95 @17:59
AEA6

28803. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
498.3 498.3 358.976 358.976
30.3 30.3 297.807 296.567
21.8 21.8 263.342 262.646
2.5 2.5 198.494 197.979
2.8 2.8 186.428 185.961

FWHM
Initial Final
22.000 13.128
38.000 73.368
24.000 21.370
12.000 0.000
8.000 0.744

Tau
Initial Final
11.000 2.094
19.000 28.264
12.000 1.165
6.000 5.529
4.000 0.795

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
1 Cm243

Pu236
2 Th228

Am241
3 Am243

Pu240
4
5

Totals:

AEA Peak Centroid Count
Frac Exp. Obs. Diff. FWHM Rate c/m
0.854 5.786 5.747 0.0390.06 33.62

5.756 5.747 0.009
0.066 5.430 5.460 -.0300.34 2.60

5.480 5.460 0.020
0.089 5.276 5.304 -.0280.10 3.49

5.144 5.304 -.160
5.007 0.00

???? 4.951 0.03

1.009 <--valid peaks only-->

%err
@95
1.5

14.4

6.1

1000.
268.

d/m
152.2
113.3

12.1
9.1

11.6
11.5

Activity
uci/ea

0.685E-04
0.511E-04
0.546E-05
0.412E-05
0.524E-05
0.519E-05

39.71

DETECTOR CALIBRATION
Energy(MEV) = 4.096 + (0.0046)*Channel

Energy range (MeV): 4.096 TO 6.451
Efficiency = 0.3027 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
18902.0
18902.6
19080.6

-178.6

% Recovery
100.000
100.003
100.945
-0.945

ANALYZED By:

ALJ

2920

G E N E R A L

Peak
ID
1
2
3:
4?
5?

.



Spectrum 6a6998.CNF
I Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 3702.5

WHO-SD-WM-DP-1 03, REV. 1

3
3
3
3
3
3
3
5
5
3
3
3
3
3.
.3
.3.
.3.
1.3.
23..
32...
.12..
..2.
.2.

.. 2..

.2...
2....

................. 1....

.......................................... 1

................................................................ 1.

............................................. 1...

2921

.1



Raw Data Dunmp for AEA Spectrum: 6a6998.CNF WHC-SD-WM-DP-103,REV.1
1 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

11 0. 0. 0. 0. 0. 0. 0. 0. 2. 1.
21 4. 1. 0. 1. 1. 0. 0. 2. 4. 0.
31 1. 1. 0. 1. 1. 3. 0. 1. 3. 0.
41 1. 0. 1. 1. 0. 3. 1. 2. 0. 2.
51 1. 2. 2. 0. 0. 3. 1. 3. 0. 3.
61 1. 3. 1. 0. 1. 2. 3. 0. 2. 0.
71 3. 3. 2. 0. 1. 3. 1. 3. 2. 1.
81 2. 1. 2. 1. 3. 3. 3. 5. 3. 1.
91 1. 2. 1. 4. 4. 1. 2. 2. 2. 3.

101 7. 2. 1. 4. 1. 0. 6. 1. 2. 1.
111 2. 3. 3. 4. 7. 3. 1. 3. 7. 2.
121 5. 2. 3. 1. 3. 3. 3. 5. 3. 9.
131 3. 3. 4. 4. 3. 2. 1. 3. 3. 2.
141 4. 3. 4. 3. 3. 1. 6. 3. 5. 4.
151 3. 6. 6. 5. 12. 5. 1. 1. 5. 2.
161 4. 9. 5. 4. 5. 5. 6. 1. 5. 7.
171 7. 3. 4. 4. 7. 3. 8. 7. 8. 6.
181 12. 7. 6. 10. 6. 15. 8. 9. 8. 11.
191 2. 5. 7. 7. 10. 6. 7. 17. 12. 4.
201 12. 8. 6. 12. 14. 11. 10. 15. 14. 13.
211 13. 14. 9. 14. 13. 10. 14. 12. 12. 12.221 7. 10. 17. 7. 16. 18. 13. 17. 20. 18.
231 16. 17. 12. 19. 18. 23. 22. 21. 18. 18.
241 21. 18. 21. 24. 23. 22. 12. 23. 24. 13.
251 31. 28. 20. 22. 20. 25. 20. 31. 20. 24.
261 35. 31. 39. 37. 32. 22. 33. 33. 30. 27.
271 34. 43. 34. 31. 34. 44. 36. 29. 34. 36.
281 45. 40. 50. 43. 44. 37. 49. 49. 53. 51.
291 53. 53. 60. 51. 51. 73. 69. 65. 60. 66.
301 60. 52. 66. 74. 83. 65. 78. 77. 84. 84.
311 79. 93. il. 76. 79. 96. 119. 100. 102. 122.
321 113. 111. 116. 127. 138. 121. 127. 143. 149. 142.
331 152. 161. 165. 159. 189. 189. 184. 214. 180. 224.
341 217. 246. 255. 277. 278. 314. 309. 343. 315. 406.
351 420. 413. 465. 419. 440. 461. 502. 548. 526. 492.361 495. 475. 434. 420. 349. 301. 225. 154. 105. 59.
371 32. 20. 5. 5. 0. 0. 0. 0. 1. 0.381 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.391 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.411 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.421 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.451 0. 0. 0. 0. 0. 0. 0. 1. 0. 0.461 0. 0. 0. 0. 0. 0. 0. 0. 0. 2.
471 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
481 0. 1. 0. 0. 0. 0. 0. 0. 0. 0.491 0. 0. 0. 0. 0. 0. 0. 0. 0. 1.511 0. 0.

2-422



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S95TOO0101-SAM

File ID: 7a7598.CNF

A N A WH-SD-WMDP-1 03, REV. I

Counted on:
Detector: A
Geometry number: 1
Count time:

4/20/95 @18: 0
EA7

28805. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final
445.6 445.6 356.704 356.704

1180.1 1180.1 225.752 225.748
21.7 21.7 20.227 20.224

FWHM
Initial Final
24.000 13.158
16.000 9.971
20.000 5.051

Tau
Initial Final
12.000 2.076
8.000 1.730

10.000 10.134

PEAK RESULTS
Peak Error Limit: 25%-

ID Isotope
1 Ra224

Pu236
2 Pu239

Pu240

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.264 5.680 5.728 -.0480.06 30.30 1.6
5.756 5.728 0.028

0.628' 5.143 5.126 0.0170.05 71.95 1.1
5.144 5.126 0.018

4.181 0.49 12.9

Activity
d/m uCi/ea
687.3 0.310E-03
659.2 0.297E-03
1534.1 0.691E-03
1534.1 0.691E-03.

0.892 <--valid peaks only--> 102.25

DETECTOR CALIBRATION
Energy(MEV) = 4.088 + (0.0046)*Channel

Energy range (MeV): 4.088 TO 6.443
Efficiency = 0.0469 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
55042.0
55041.7
49321.4

5720.6

% Recovery
100.000
100.000
89.607
10.393

Analyzed by:

2923

G E N E R A L

Peak
ID
1
2
3?

Totals:

ALJ

/7-



1 Legend:
Spectrum 7a7598.CNF

Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-103, REV. 1

.2.

.. 2

8090.6

2.

..... 2

............. 2
............................. 2

........... .......................................2...

.. ...................................................2.
*.2

1
.............. 1..
...................... 1
1.

.2.
.2.

.2.

2.

..

..

1.

1..
..1

..1



Raw Data Dump for
1 0. 0.

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
26.
10.

8.
9.

10.
18.
23.
22.
30.
28.
31.
65.
64.
83.
95.

141.
194.
283.
383.
577.

1090.
754.

14.
9.

18.
22.
29.
52.
69.
62.

120.
134.
231.
427.
394.

10.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
3.

0.
25.

5.
16.

9.
11.
14.
18.
21.
30.
33.
41.
66.
71.
81.

100.
144.
189.
293.
420.
620.

1099.
534.

9.
15.
21.
31.
30.
45.
61.
86.

101.
142.
236.
454.
318.

1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

AEA Spectrum:
0.
0.

12.
8.
7.
4.

10.
11.
19.
24.
19.
26.
50.
51.
76.
78.

101.
154.
205.
303.
430.
705.

1182.
432.

9.
17.
18.
22.
37.
51.
65.
90.

106.
158.
253.
402.
294.

1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.

13.
8.
8.

13.
9.

16.
19.
18.
22.
26.
45.
77.
89.
87.
94.

149.
218.
287.
445.
753.

1202.
332.

7.
12.
17.
23.
38.
44.
56.
83.

136.
143.
255.
412.
241.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

7a7598.CNF
0. 0.
0.

20.
5.
7.
6.
9.

15.
12.
21.
31.
44.
48.
60.
75.
88.

120.
154.
228.
310.
473.
787.

1164.
216.

8.
12.
17.
25.
42.
41.
67.
71.

136.
186.
278.
501.
200.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

0.
12.

3.
9.
4.
8.

12.
12.
19.
28.
50.
51.
73.
71.
84.
95.

176.
239.
.325.
472.
831.

1258.
127.

8.
12.
24.
15.
39.
62.
74.
90.

133.
181.
290.
446.
132.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.

WHC-SD-WM-DP-103, REV. 1.
0.

11.
9.
7.
7.

12.
14.
11.
23.
28.
25.
36.
46.
72.
76.
95.

112.
177.
242.
332.
488.
905.

1218.
94.
14.
23.
18.
27.
44.
52.
77.
93.

131.
212.
369.
427.

74.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
27.
11.
5.
6.

10.
9.

16.
25.
23.
23.
45.
49.
82.
68.
92.

135.
163.
272.
312.
495.
953.

1146.
65.
23.
23.
27.
37.
39.
37.
67.
92.

137.
197.
370.
462.

39.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.

0.
38.

3.
8.
9.
8.

16.
17.
12.
22.
33.
44.
54.
71.
76.
91.

107.
193.
223.
334.
523.

1002.
1049.

30.
16.
12.
29.
32.
38.
67.
89.
90.

124.
190.
376.
458.

31.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
20.

6.
7.
9.

12.
8.

16.
19.
28.
41.
38.
64.
79.
83.
95.

137.
178.
262.
405.
546.

1005.
912.

24.
18.
16.
16.
29.
53.
86.

100.
81.

149.
226.
437.
415.

19.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1 .
0.
0.

2925



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2. 01

DATA REDUCTION REPORT

SAMPLE
S95T000101-DUP

File ID: 8a8761.CNF

A
q~~2t~tI<

A N A L Y S I S
WHC-SD-WM-DP-103, REV. 1

Counted on:
Detector: A
Geometry number: 1
Count time:

4/20/95 @18: 0
EAS

28803. Sec

PEAK ANALYSIS

Peak height . Peak center
Initial Final Initial Final
324.5 324.5 354.788 354.788
713.7 713.7 224.800 224.740

0.0 0.1 21.329 21.329

FWHM
Initial Final
22.000 17.566
18.000 11.372
0.000 0.100

Tau
Initial Final
11.000 1.152
9.000 0.718
0.000 0.100

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Ra224

Pu236
2 Pu239

Pu240

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.389 5.680 5.719 -.0390.08 44.43 1.3
5.756 5.719 0.037

0.840 5.143 5.121 0.0220.05 96.07 0.9
5.144 5.121 0.023

???? 4.185- 0.00 9143.

d/m
209.9
201.3
426.6
426.6

Activity
uCi/ea

0. 945E-04
0 .907E-04
0. 192E-03
0. 192E-03

1.229 <--valid peaks only--> 140.50

DETECTOR CALIBRATION
Energy(MEV) = 4.087 + (0.0046)*Channel
Energy range (MeV): 4.087 TO 6.442

Efficiency = 0.2252 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
54879.0
54879.0
67449.6

-12570.6

% Recovery
100.000
100.000
122.906
-22.906

Analyzed by:

2)26

G E N E R A L

Peak
ID
1
2
3?

Totals:

ALJ



Spectrum 8a8761.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

2
2

2
2

2
2

2
.2

.2

1.

1

..1

WHG-SD-WM-DP-103, REV. 1

Display Max.: 5494.2

....2....

........... 2..

................... 2
.2..

.......... 2......

..1
...1.

.. .. . 1
... .. . . 1.

.. . . .. . . 1

2-!27

2
2
2
2
2
2

2
2
2
2
2

..

..
1.

1
1
1
I
1

1



w Data Dump for AEA Spectrum:Ra

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.

14.
7.
4.
7.
5.
6.

14.
19.
28.
39.
49.
54.
87.

112.
163.
193.
292.
406.
522.
580.
729.
471.

13.
16.
34.
22.
45.
50.
82.

129.
185.
214.
264.
330.
261.

8.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.

15.
5.
4.
8.
9.
9.

16.
26.
30.
35.
43.
82.

100.
100.
150.
231.
338.
467.
492.
552.
716.
365.

14.
17.
22.
33.
46.
67.
81.

134.
183.
222.
286.
300.
218.

2.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

0.
0.

13.
11.
8.
7.

12.
19.
21.
16.
27.
35.
47.
75.
89.

120.
185.
226.
366.
454.
528.
542.
764.
299.

8.
18.
24.
36.
43.
64.

104.
141.
196.
245.
232.
319.
181.

0.
0.
0.
0.
0.
0.
0.
0..
0.
1.
0.
0.
0.

8a8761.CNF
0.
0.

12.
6.
9.
3.
4.

15.
22.
24.
26.
40.
54.
54.
82.

126.
166.
272.
350.
468.
535.
584.
775.
177.

15.
21.
29.
30.
54.
64.

100.
156.
200.
234.
269.
323.
143.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.

10.
6.
7.
6.

10.
16.
16.
28.
31.
43.
58.
62.
89.

119.
159.
271.
344.
498.
557.
653.
754.
158.

16.
13.
25.
28.
55.
78.

105.
138.
196.
255.
275.
345.
134.

0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

0.
0.

10.
8.

11.
4.

14.
18.
16.
24.
23.
37.
55.
62.
90.

135.
175.
273.
424.
491.
491..
594.
781.
90.
13.
18.
22.
30.
59.
96.

114.
149.
209.
265.
322.
325.
86.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

WHC-SD-WM-DP-103, REV. 1
0.
8.
7.
6.

11.
8.
5.

11.
21.
24.
27.
29.
59.
66.
91.

121.
206.
291.
410.
457.
517.
663.
718.

51.
19.
18.
26.
35.
40.
71.

116.
154.
214.
212.
263.
296.

51.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
14.
12.

4.
5.

10.
11.
18.
24.
27.
42.
50.
53.
75.

107.
119.
205.
281.
405.
470.
546.
640.
719.
37.
16.
27.
36.
39.
54.
77.

117.
181.
190.
242.
300.
336.

40.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

0.
12.
6.
4.
4.
8.

14.
16.
17.
23.
33.
41.
59.
75.
91.

130.
174.
301.
416.
541.
534.
680.
665.

19.
8.

18.
30.
39.
53.
79.

1.31.
195.
243.
257.
294.
294.

18.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

2!28

0.
22.

5.
6.

10.
6.
8.

14.
19.
21.
35.
45.
65.
75.

104.
155.
215.
305.
440.
548.
558.
684.
547.

17.
13.
15.
30.
35.
65.
82.

134.
201.
234.
262.
335.
299.

9.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.



WHC-SD-WM-DP-103, REV. I

FOLLOWING ANALYSES WERE
RERUN AND INCLUDED IN THE DATA
PACKAGE, BUT THE RESULTS HAVE NOT

REPORTED IN THE FINAL
SUMMARY REPORTS.

2!2*29

THE

BEEN



WHC-SD-WM-DP-103, REWi1
workIserpt Version 2.0 02/21/95 Page:
04/1495 0. LABCORE Data Entry Template for Worklist# 1132

Analyst: )m \2 Instrument: PU01 Book # 101 JS43

Method: LA-503-156 Rev/Mod b i I
Worklist Comment: See chemisttor sa/Mp{iz. --LLF

GROUP PROJECT S TYPE SAMPLE# R A ------ TEST------ MATRIX ACTUAL FOUND DL UNIT

0PU23901 PU23901

2PU23901 PU23901T

9PU23901 PU23901E

&PU23901 PU23901

SPU23901 PU23901T

2PU23901 PU23901E

8PU23901 PU23901

2PU23901 PU23901T

&PU23901 PU23901E

QPU23901 PU23901

SPU23901 PU23901T

9PU23901 PU23901E

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

IN/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

NH/A

IN/A

Final page for worklist # 1132

&s Qmn\fd&,
Analyst Signature ' - Date I, Analyst Signature

Data Entry Comments:
DATA

NOT USEDIN QAnGz~pe

Units shown for QC (SPK & SD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code. .

2J30

BY-106

BY-106

BY-106

BY-106

BY-106

BY-106

STD

STD

STD

BLNK-PREP

BLNK-PREP

BLRNK-PREP

SAMPLE

SAMPLE

SAMPLE

DUP

DUP

DUP.

95000007

95000007

95000007

95000007

95000007

95000007

S95T0O101

S95TOO0101

S95TOO0101

S95T000101

S95TOO0101

S95TOO0101

uCi/g

% Recovery

% Ct. Error

uCi/g

% Recovery

% Ct. Error

uCi/9

% Recovery

% Ct. Error

uCi/g

K Recovery

% Ct. Error

Date



WHC-SD-WM-DP-103, REV -
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Pu 238 and 2391240: LA-503-156 (D-1) LIQUID I SOLID STANDARD
Date Counted 041'129 Pu 236 AEA Frac. (C236) MOB3

STANDA RD A Sample Volume in mL (SS) 2 .100 u23SAEA Frac. (C238) 
Sample D.F. (DF) 101 Pu 239 AEA Frac. (C239) ' .+g4

1132 Tracer Volume in mL (SPKV) 0M0 Total AT Counts _ _ _

C Digest D.F. (DDF) A AT Count Time (mm) (TC) Ky
PU23S'01 ~ Tracer Book No. 110B43 Background in cpm (8kg) 5

Tracer Preparation Date 04103195 Pu 236 cpm _.__

LIQUID Pu-236 Preparation Value (dpm/imL) 1889 Pu 238 com
- .$ ..pie# Pu-236 Decay Corr'dvalue (dPU ,mLI 1870.23 Pu239 cpm 70

ORK LIS#1132Th Pu-238 Tracer Value (dpm/mLA 0 EA Count Time (mini 4 '

I Pu 2391240 pCIL 1.2807E+02
WC3&931 Decay Time - Date Counted - Tracer Preparation Date

Pu-236 Decay Cored Value a Pu-236 Preparation Value * [a to the power of ((In2 * Decay Time) 11040.95 )1
JM V ~ i: Pu 236 Tracer Recovery - (Total AT Counts I TC - Bkg) * 2 * C236 *100 1 Pu-236 Decay Corrd Value * SPKV

Pu.2391240 pClL = (C239 * Pu-236 Decay Cored Value * SPKV * DF* DF * (1000miJL)) / (C236 * SS * (2220000dpm/pCi))
047 & 4 Pu 238 dpm =[ (Total AT Counts I TC) - Bkg * 2 * C238] - (Pu-238 Tracer Value * SPKV - Pu 236 Tracer Recovery I 100)

* > \&C Pu-238 pClimL - (Pu2S dpm * DF * DDF) / [(Pu 236 Tracer Recovery 1100) - (2220000dppfli) * SSI
U4:3 PM 4Relative Counting Error - Square Root of [(I/(Pu 236 cpm min)) +(1 / (Pu 238 or 239/240 cpm - mln))l - 1.96 * 100

Pu 239/240 pCl/mL = 1.28E-01 DETECTION
Relative Counting Error = 6.3% LEVELS DATA

in pCi/L NOT USED
NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
Pu 238 pCi/mL = <6.82E.02 5.82E-02 IN PACKAGE
Relative Counting Error = 100.0% Pu 238
Pu 236 Tracer RecoVery = 11.3% 6.82E.02

Data Enty by: ,.... - - Date: 04/19/95.
Approved by: Ni Date: 19
Form 503156PC Rev 2.0 Page I of I
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WHO-SD-WM-DP-103, REV 1.
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Pu 238 and 2391240 : LA-503-156 (D-1) LIQUID I SOLID BLANK
Date Counted 04/18/9 Pu 236 AEA Frac. (C236) 'A0,78

LANK Sample Volume in mL () Pu 238 AEA Frac.(C238)
wrJ Sample D.F. (DF i1 Pu 239 AEA Frac. (C239) A

1132 Tracer Volume in mL (SPKV) K 4.100 rotal AT Counts 333
TKst Cod : Digest Grams of Solids/L (DOlL) A.t$4 T Count Time (min) (TC) 30

PU23.11 Tracer BookNo. 11043 Background incm (8kg) cA
"Tracer Preparation Date 04/03195 Pu 236 cpm 11

OLD Pu-236 Preparation Value (idpm/mL) 1889 Pu238 cpm
m Pu-236 Decay Corrd value (dpm/mL) 1870.23 Pu 239 cpm .

89&TII Pu-238 Tracer Value (dpmlmL) 0AEACountTime (mn) 4MA_

n Pu 239/240 pCilg = 3.3819E-02
taafll 17 DeayTime-DateCounted-TracerPreparationDate

Pu-236 Decay Cond Value - Pu-236 Preparation Value [e to the power of ((4n2 * Decay Time)/ 1040.95)]
Pu 236 Tracer Recovery - (Total AT Counts I TC - Bkg) * 2 * C236 * 100 / Pu-236 Decay Corrd Value * SPKV

K ' <~& Pu 2391240 pCllg - (C239) (Pu 236 Decay Cortd Value) (SPKV) (1ODOmLJL) (OF) I [ (C236) (SS) (D gL) (2220000dpmfpCi)]
04/17/95 I Pu 238 dpm * [(Total AT Counts / TC) - Bkg *2* C238] - (Pu.238 Tracer Value SPKV Pu 236 Tracer Recovery /100)

Pu238pCl~g - [(Pu 238 dpm) (DF) (1000mULl) I I [(Pu236 Tracer Recovery/ 1 ) (2220000dpm/pCi) (D g1L) (SS)
4:30 P*.a , , Relative Counting Error - Square Root of [(1I(Pu 236 cpm * min)) + (I I (Pu 238 or 2391240 cpm *mlnfl * 1.96 * 100

NOTE: Pu 239\240 Result is a LESS THAN Value.
Pu 2391240 pClIg = < 3.38E-02 DETECTION
Relative Counting Error = 100.0% LEVELS

in uCi/q 1 0
NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
Pu 238 pCilg < 3.38E-02 3.38E.02
Relative Counting Error = 100.0% Pu 238
Pu 236 Tracer Recovery = 5.1% 3.38E-02

IData Entry b: ----7.- Date: 04/19/95
Approved by: Date: pl '
Form 503156PC R&.12b Page l of 1

232



WHC-SD-WM-Dp-I03, REV.1

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Pu 238 and 2391240: LA-503-156 (D-1) LIQUID ! SOLID SAMPLE
kype Date Counted 2:.; Pu 236 AEA Frac. (C236) 0.92

SAMPLE' 27 Sample Volume in mL (SS) A .*40 Pu 238 AEA Frac. (C238) 2
' Sample D.F. (DF) 1 Pu 239 AEA Frac. (C239) RAI94

11:; Tracer Volume inmL (SPKV) T10O otalAT Counts _27_

Digest Grams of Solids/L (DgIL) A.90 T Count Time (min) (TC) 3_
PUi239.1 Tracer Book No. 11B43 Background in cpm (kg) 13(

t Tracer Preparation Date 04103/96 Pu 236 cpmn 741
SaLD A Pu-236 Preparation Value (dpm/mL) 1889 Pu 238 cpm

........ Pu-236 Decay Corr'd Value (dp _mL) 1870.23 Pu 239 pm 22._ 7
SOBT101 . Pu-238 Tracer Value (dpm/mL) 0 EA Count Time (min)4

Decay Date preCrdnPu 2391240 pCi/g 2.7377E01
Wecay Time Date Counted - Tracer Preparation Date

A ~.t ~.Pu-236 Decay Cor'd Value w Pu-236 Preparation Value * [a to the power of ((.n2 * Decay Time) 11040.95 )
JMV :Pu 236 Tracer Recovery - (Total AT Counts I TC - Skg) -2 * C236 * 100 1 Pu-236 Decay Corrd Value * SPKV

Pu 2391240 pCl/g - (C239) (Pu 236 Decay Cored Value) (SPKV) (1000mLJL) (OF) / (C236) (SS) (D gIL) (2220000dpm/pCI) 3
6's Pu 238 dpm - [(Total AT Counts / TC) - Bkg * 2 C238] - (Pu-238 Tracer Value * SPKV * Pu 236 Tracer Recovery / 100)

KmPu 238 yClIg - [(Pu 238 dpm) (DF) (IGOCmLIL) I[ (Pu-236 Tracer Recovery 1100) (2220000dpmjpC) (D g/L) (SS) ]
04:30p....Relative Counting Error - Square Root of UhI/(Pu 236 cpm - min)) + (I / (Pu 238 or 2391240 cpm * min))] * 1.96 * 100

Pu 2391240 pCilg = 2.74E.01 DETECTION
Relative Counting Error = 3.8% LEVELS

in pCi/q01 S
NOTE: Pu 238 Result is a LESS THAN Value. Pu 2391240
Pu 238 pClig = c6.46E-02 6A6E-02 j R
Relative Counting Error = 100.0% Pu 238
Pu 236 Tracer Recovery = 21A% 6.46E-02

Data Entry by: / W t/ Date: 04/19/96
Approved by: Date: A br LP
Form 503156PC Rev. 2.0 Page 1 of I
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WHO-SD-WM-DP-I03, REV
PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER

Pu 238 and 2391240: LA-503-156 (D-1) LIQUID I SOLID DUPLICATE
Ty Date Counted 4119I Pu 236 AEA Frac. (C236) W .2B4

UPLICA~TE Sample Volume in mL (SS) 10.00 Pu 238 AEA Frac. (C233) _

Sample D.F. (DF) 1 Pu 239 AEA Frac. (C239) 0ttB
1132 Tracer Volume in mL (SPKV) T0.10 otal AT Counts 1_2_

Digest Grams of Solids/L (A/L 1.P2Z T Count Time (min) (TC) X

SPU3;94 - Tracer Book No. 11OB43 Background incm (Bkg) 
Tracer Preparation Date 04103195 Pu 236 cpm 4.n

SOLID Pu-236 Preparation Value (dp/inL) 1889 Pu 238 cpm
Pu-236 Decay Cor'd value (dpm/mL) 1870.23 Pu 239 cPm4

SS&T101 Pu-238 Tracer Value (dpmlmL) 0 EA Count Time (mini W 48
- Pu 2391240 pCi/g 2.0412E-01

Decay Time- Date Counted - Tracer Preparation Date
Pu-236 Decay Cored Value - Pu-236 Preparation Value * [. to the power of ((-n2 * Decay Time) 1040.95)]

J MV t Pu 236 Tracer Recovery w (Total AT Counts I TC - Bkg) 2 ' C236 * 100 / Pu-236 Decay Cor'd Value * SPKV
Pu 239/240 pCl~g - (C239) (Pu 236 Decay Cozrd Value) (SPKV) (1000mlL) (DF) /[ (C236) (SS) (D g/L) (2220000dpm/pCl) I
Pu 238 dpm a [(Total AT Counts I TC) - Bkg * 2 * C238] - (Pu-238 Tracer Value * SPKV * Pu 236 Tracer Recovery/ 100)

T e ~Ph u 2>3t 8 pCI/g - [ (Pu 238 dpm) (DF) (IIOmLIL) I[(Pu-236 Tracer Recovery /100) (2220000dpm/pC) (D g/tL) (SS) ]
O4:3C P Relative Counting Error = Square Root of Il1I(Pu 236 cpm * min)) + (1 I (Pu 238 or 239/240 cpm * min))] -1.96 * 100

Pu 239/240 pCi'g = 2.04E-01 DETECTION DATARelative Counting Error 5.0% LEVELS
in pCi/ NOT USED

NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240 IN P AEPu 238 pCilg < 7.67E-02 7.67E-02
Relative Counting Error = 100.0% Pu 238
Pu 236 Tracer Recovery = 13.0% 7.67E-02

!Data Entry by: . - Date: 04/19/95
Approved by: Date: 4 & I
Form 503156PC Rv. 2.0 Page 1 of I
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Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
WORKLIST1132-STD

File ID: 5a5173.CNF

WHO-SD-WM-DP-103, REV. I

A N A L Y S I S

Counted on:
Detector:
Geometry number: 1
Count time:

4/18/95 @ 1: 6
AEAS

28801. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final

98.4 98.4 362.190 362.190
143.7 143.7 231.871 231.871

FWHM
Initial Final
22,000 17.194
20.000 .15.513

Tau
Initial
11.000
10.000

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Cm243

Pu236
2 Pu239

Pu240

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95

0.388 5.786 5.741 0.0450.08 4.68 4.1
5.756 5.741 0.015

0.584 5.143 5.142 0.0010.07 7.05 3.4
5.144 5.142 0.002

Activity
d/m uCi/ea
45.3 0.204E-04
33.7 0.152E-04
49.8. 0.224E-04
49.8 0.224E-04

0.972 <--valid peaks only--> 11.73

DETECTOR CALIBRATION
Energy(MEV) = 4.075 + (0.0046)*Channel

Energy range (MeV): 4.075 TO 6.430
Efficiency = 0.1416 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
5791.0
5791.0
5629.4

161.6

% Recovery
100.000
100.000 DATA
97.210 NOT USED
2.790 IN PACKAGE

Analyzed by: -
DM e-,-j

2!35

G E N E R A L

Peak
ID
1
2

Final
6.242
4.749

Totals:



., rs-%?rvrUr-WDUO, kCV. I
Spectrum 5a5173.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

.. 2

Display Max.:

........ 2
..........................2.......
...... .........................................................2...
........................................................ 2
............. 2

...

.................................... 1

............................................ 1
..................1

1036.4

2

1

DATA
NOT USED

IN PACKAGE

2f36



Raw
1

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

AEA Spectrum:Data Dump for
0. 0.
0. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 0.
1. 0.
0. 0.
0. 1.
0. 1.
2. 1.
3. 1.
1. 0.
1. 0.
0. 1.
2. 1.
0. 2.
3. 2.
4. 6.
7. 6.

27. 32.
103. 102.
156. 151.
40. 30.
6. 4.
7. 9.
3. 1.
1. 0.
0. 1.
2. 1.
0. 1.
1. 2.
7. 4.

11. 13.
53. 59.

109. 108.
55. 46.
2. 1.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0*.
0. 0.
0. 0.
0. 0.
1. 0.
1. 0.
0. 0.

0.
0.
0.
0.
0.
0.
2.
0.
0.
1.
0.
2.
1.
0.
3.
1.
0.
0.
3.
7.

11.
27.

103.
158.

26.
3.
6.
4.
3.
0.
2.
3.
2.
6.

26.
68.

109.
42.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.

0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
1.
1.
1.
0.
1.
1.
1.
3.
6.

15.
40.

118.
122.
22.
2.
2.

'3.
2.
3.
4.
3.
1.
8.

29.
71.
92.
26.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.

5a517
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
1.
0.
0.
2.
3.
3.
2.

11.
50.

137.
140.

21.
3.
4.
2.
3.
3.
1.
0.
5.
8.

23.
61.
85.
25.

1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.

WHC-SD-WM-DP-103, REV. I3.CNF
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
1.
1.
2.
1.
3.
2.
0.
0.
5.

10.
55.

119.
119.
21.

4.
8.
2.
4.
0.
2.
1.
2.
7.

30.
67.
76.
13.

0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
1.
0.

0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
2.
1.
1.
1.
0.
3.
1.
1.
4.

13.
50.
122.
108.

7.
4.

13.
2.
1.
2.
1.
2.
2.
6.

30.
73.
71.
14.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
1.
2.
0.
0.
3.
0.
0.
1.
8.

25.
58.

134.
92.
13.

4.
13.

4.
1.
3.
1.
2.
0.
8.

44.
103.
57.

7.
0.
0.
0.
0.*
0.
0.
0.
0.
0.
0.
0.
0.

0.
1.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
2.
0.
0.
1.
4.
5.
6.

22.
68.

141.
82.

5.
5.
5.
1.
3.
1.
2.
3.
4.

11.
42.
82.
51.
3.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.

DA TA

0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
1.
0.
1.
1.
1.
1.
2.
2.
1.
9.

25.
86.

132.
72.
2.
3.
4.
2.
0.
3.
3.
2.
4.

12.
52.
86.
47.

1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.



G E N E R A L

Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2. 01

DATA REDUCTION REPORT

A N A L Y S I S

WHC-S-W-DP-103, REV. 1

SAMPLE
S95T101-BLANK

File ID: 2a2054.CNF

Counted on:
Detector:
Geometry number: 1
Count time:

4/18/95 @11:35
AEA2

28803. Sec

PEAK ANALYSIS

Peak height Peak center
Initial Final Initial Final

32.7 32.7 362.996 360.744
3.6 3.6 268.577 267.944

FWHM
Initial Final
22.000 13.422
14.000 15.858

Tau
Initial
11.000
7.000

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Cm243

Pu236
2 Am243

AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @95
0.785 5.786 5.752 0.0340.06 1.51 7.3

5.756 5.752 0.004
0.109 5.276 5.325 -.0490.07 0.21 19.7

Activity
d/m uCi/ea

13.0 0.587E-05
9.7 0.437E-05
1.3 0.600E-06

0.894 <--valid peaks only--> 1.72

DETECTOR CALIBRATION
Energy(MEV) = 4.092 + (0.0046)*Channel
Energy range (MeV): 4.092 TO 6.447

Efficiency = 0.1584 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
922..0
921.9
823.9

98.1

% Recovery
100.000
99.991
89.361
10.639

Analyzed by:
MB

DATA
NOT USED

IN PACKAGE

2938

Peak
ID
1
2

Final
4.290
3.427

Totals:



Spectrum 2a2054.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 205.9

WHC-SD-WM-DP-103, REV. 1

2
.2.

..... 2

.2

...
.1.

...............

........................................................................................................
.................... 1...

DATA
NOT USED

IN PACKAGE

2939
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.2
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1.
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.

.
.
.
.

.



1

1

1
1
1
11
1

2
2
2
2
2
2
2
2
22

3
3
3
3
3
3
3
3
3
3
4
4

4
4
4
44,
4'
4'

Raw Data Dump
1 0.

11 0.
21 1.
31 0.
41 0.
51 0.
61 0.
71 0.
81 1.
91 0.
01 0.
11 0.
21 0.
31 0.
41 1.
51 0.
61 0.
71 0.
81 1.
91 1.
01 0.
11 0.
21 1.
31 0.
41 0.
51 5.
61 5.
71 4.
81 1.
91 1.
01 -0.
11 0.
21 1.
31 1.
41 6.
51 22. 2
61 35. 3
71 6. 1
81 0.
91 0.
01 0.
11 0.
21 1.
31 0.
41 0.
51 0.
61 2.
71 1.
81 0.
91 0.
11 0.

for
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
1.
2.
0.
0.
.1.
0.
2.
2.
7.
8.
0.
0.
2.
0.
0.
0.
0.
1.
0.
1.
0.
0.
0.
0.
0.

AEA Spectrum:
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
2.
1.
0.
0.
0.
0.
2.
0.
2.
0.
0.
0.
2.
1.
1.
3.
0.
0.
1.
1.
3.
1.
3.

10.
23.
25.

8.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
2.
0.
0.
0.
1.
0.
1.
4.
1.
1.
1.
5.
2.
3.
3.

10.
24.
31.

5.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.

2a2054
0.
0.
0.
1.
0.
0.
0.
0.
1.
0.
0.
0.
1.
1.
1.
0.
0.
0.
0.
0.
0.
0.
0.
3.
0.
2.
1.
2.
1.
2.
0.
3.
4.
0.
7.

29.
24.

2.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

.CNF
0.
0.
0.
0.
0.
0.
1.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.
0.
2.
0.
0.
2.
1.
1.
1.
3.
3.
1.
1.
4.
1.
2.
5.
5.

13.
18.
21.

3.
0.
0.
0.

0.
0.
1.
0.
0.
1.
0.

WHC-SD-WM-DP-103, REV. 1
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
1.
0.
0.
0.
1.
0.
0.
0.
1.
0.
2.
6.
3.
4.
0.
1.
2.
2.
3.

18.
23.
14.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
0.
0.
0.
0.
0.
1.
0.
1.
0.
1.
1.
0.
0.
0.
0.
0.
0.
1.
1.
0.
1.
2.
2.
3.
2.
2.
1.
1.
0.
4.
3.
6.
8.

36.
11.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
2.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.
'0.
2.
0.
0.
1.
0.
0.
2.
3.
3.
1.
1.
2.
4.
0.
4.
5.

14.
20.
18.

1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.

1.
1.
0.
0.
1.
0.
0.
0.
2.
0.
0.
2.
2.
2.
1.
1.
2.
3.
4.
2.
2.
1.
3.
1.
2.
3.

20.
43.
13.

1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

DATA
NOT USED
IN PACKAGE

2940



Westinghouse Hanford Co.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S95T101-SAM

File ID: 7a7592.CNF

WHC-SD-WM-DP-103, REV. I

A N A L Y S I S

Counted on: 4/18/95
Detector: AEA7
Geometry number: 1
Count time:

PEAK ANALYSIS

@ 1: 7

28800. Sec

Peak height
Initial Final
198.4 198.4
12.8 12.8

704.2 704.2
99.4 99.4
90.3 90.3

Peak center
Initial Final

359.553 359.553
264.405 264.400
227.792 227.788
145.372 145.370
22.797 22.797

FWHM
Initial Final
16.000 8.365
14.000 6.222
14.000 7.486
16.000 11.374
14.000 5.662

Tau
Initial Final
8.000 3.203
7.000 1.146
7.000 3.730
8.000 3.857
7.000 12.732

PEAK RESULTS
Peak Error Limit: 25%

Peak
ID Isotope
1 Cm244

Cm243
2
3 Pu239

Pu240
4 Np237
5 U 238

AEA Peak Centroid Count
Frac Exp. Obs. Diff.' FWHM Rate c/m

0.192 5.796 5.783 0.0130.04 7.41
5.786 5.783 0.003

0.018 5.336 0.03 0.70
0.594 5.143 5.164 -.0210.04 22.87

-5.144 5.164 -.020
0.111 4.781 4.776 0.0050.05 4.27
0.056 4.200 4.200 0.0000.03' 2.14

%err
@95
3.3

10.7
1.9

4.3
6.1

d/m
36.0
49.3

3.4
111.0
111.0

23.8
13.5

Activity
uCi/ea

0. 162E-04
0. 222E-04
0.152E-05
0.500E-04
0.500E-04
0.107E-04
0.607E-05

0.971 <--valid peaks only--> 37.38

DETECTOR CALIBRATION
Energy(MEV) = 4.093 + (0.0047)*Channel
Energy range (MeV): 4.093 TO 6.500

Efficiency = 0.2060 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
18471.0
18471.0
17941.1

529.9

% Recovery
100.000
100.000
97.131
2.869

DATA
NOTUSED

IN PACKAGE

Analyzed by: __ -_ ...
4'-/ 5a'- DM

2941

G E N E R A L

Peak
ID
1
2
3
4
5

Totals:



Spectrum 7a7592.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.:

WHC-SD-WM-DP-103, REV. 1
. . . .5.
.5.

. 4

. .. . .. 4

3.

........... 3 33..................................... 3.
2........................................................................3
2....................3
2
2
2
2

.1

.. .. ..1.

................. 1
............. t

DATA
NOT USED

IN PACKAGE
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Raw Data 'Dump

11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

1 0.
0.

89.
19.

2.
3.
4.
1.
2.
1.
5.
7.

11.
37.
79.
49.

7.
6.

13.
16.
31.
82.

411.
569.
3.
6.

17.
2.
1.
4.
9.
7.
6.
5.

28.
118.
212.

2.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.

for AEA Spectrum:
0.
0.

104.
9.
0.
3.
6.
4.
2.
3.
2.
7.
6.

43.
101.

32.
8.
9.
6.

16.
39.
95.

438.
497.

5.
4.

15.
2.
2.
3.

12.
2.
3.

14.
38.

112.
172.

1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0. 0.
0.

104.
5.
1.
1.
5.
7.
4.
2.
2.

11.
12.
47.
87.
36.

7.
10.
13.
11.
36.

124.
546.
356.

1.
6.
9.
1.
3.
2.
3.
2.
6.

16.
28.

142.
163.

1.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
93.

2.
2.
3.
5.
2.
1.
3.
5.
3.

14.
50.

114.
23.
3.
2.
8.

18.
32.

151.
590.
245.

2.
3.

18.
1.
5.
7.
3.
3.
3.
8.

42.
148.
153.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

7a7592.CNF
0.
0.

84.
1.
2.
6.
4.
2.
4.
2.
3.
4.

13.
52.

102.
24.

2.
9.
6.

14.
37.

174.
685.
174.

2.
6.
9.
4.
4.
8.
8.
1.
4.
9.

59.
164.
106.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.

65.
2.
1.
4.
7.
3.
3.
7.
5.
6.

15.
61.

113.
17.

4.
7.
8.

21.
46.

200.
743.
113.
6.
9.

12.
4.
1.
5.
4.
3.
6.

11.
72.

168.
76.
0.
0.
0.
0.
0.
1.
0.
0.
0.
0.
0.
0.
0.

0.
44.
63.
3.
1.
2.
4.
4.
4.
2.
6.
9.

18.
62.
91.
14.

4.
4.

11.
21.
43.

213.
750.

69.
1.
7.

17.
2.
6.
6.
6.
5.
6.

12.
82.

201.
46.
0.
0.

.0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

WHC-SD-WM-DP-103, REV.. 1
0.

83.
37.
2.
1.
3.
4.
1.
3.
4.
.5.
4.

19.
69.
96.
18.
3.
8.

20.
22.
70.

251.
808.

27.
6.
2.
4.
4.
3.
5.
5.
5.
4.

20.
86.

192.
26.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
99.
30.

2.
3.
4.
3.
4.
3.
4.
5.

10.
22.
77.
83.
11.
6.
6.

12.
23.
69.

312.
725.

18.
6.
6.
4.
2.
2.

10.
7.
4.
9.

18.
90.

236.
20.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
91.
15.

2.
1.
7.
2.
3.
2.
5.
5.

14.
39.
78.
74.
10.

7.
9.

10.
21.
69.

388.
652.

6.
7.
8.
4.
0.
6.
6.
3.
5.

10.
26.

107.
196.

7.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

294 3
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WHC-SD-WM-DP-103, REV 1

G E N E R A L

Westinghouse Hanford Co-.

A L P H A E N E R G Y
Rev. 2.01

DATA REDUCTION REPORT

SAMPLE
S95T101-DUP

File ID: 8a8755.CNF

A N A L Y S I S

Counted on:
Detector: A
Geometry number: 1
Count time:.

4/18/95 @ 1: 8
EA8

28801. Sec

PEAK ANALYSIS

I Peak heivht Peak center
Initial Final Initial Final
130.6 130.6 360.880 360.880
345.3 345.3 228.041 228.041
31.2 31.2 146.491 146.491
24.4 24.4 24.295 24.295

FWHM
Initial Final
14.000 6.939
16.000 7.735
18.000 11.089
12.000 5.150

Tau
Initial Final
7.000 2.651
8.000 4.413
9.000 4.924
6.000 13.119

PEAK RESULTS
Peak Error Limit: 25%

ID Isotope
1 Cm244

Cm243
2 Pu239

Pu240
3 Np237
4 U 238

AEA Peak Centroid Count
Frac Exp. Obs. Diff-i- FWHM Rate c/m
0.264 5.796 5.785 0.0110.03 4.64

5.786 5.785 0.001
0.616 5.143 5.161 -.0180.04 10.84

5.144 5.161 -.017
0.068 4.781 4.777 0.0040.05 1.20
0.031 4.200 4.203 -.0030.02 0.55

%err
@95
4.2

2.7

8.2
12.1

d/m
16.4
22.5
38.3
38.3

4.9
2.5

Activity
uCi/ea

0.740E-05
0. 1O1E-04
0.173E-04
0. 173E-04
0.220E-05
0.114E-05

0.980 <--valid peaks only--> 17.24

DETECTOR CALIBRATION
Energy(MEV) = 4.089 + (0.0047)*Channel

Energy range (MeV): 4.089 TO 6.495
Efficiency = 0.2828 CPM/DPM

TOTAL COUNT DATA:

Item
Raw spectrum
Smoothed
Composite fit
Residuals

Total
8443.0
8443.0
8274.0

169.0

Analyzed by:

2944

% Recovery
100.000
100.000
97.998
2.002

NOT tE3
IV PACJKA~

Peak
ID
1
2
3
4

Totals:



Spectrum 8a8755 .CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc

WHC-SD-WM-DP-103, REV. 1
Display Max.: 2520.6

3
.3

..... 3

.3

.2

..................................2

.....................................................................2.
.......................2

. 1 ,

. ...... 1
....................1..
.................... 1

.1

DATA
NOT USED

IN PACKAGE

2945



Raw Data Dump for AEA Spectrum:

21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
0.

19.
5.
0.
2.
1.
0.
1.
2.
0.
1.
3.
6.

16.
25.
5.
2.
1.
2.
8.

31.
167.
306.

2.
2.
0.
1.
2.
2.
3.
1.
0.
3.
9.

58.
136.
3.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.

23.
2.
0.
0.
0.
0.
2.
2.
0.
0.
2.

10.
26.
13.
3.
1.
2.
3.
6.

38.
201.
250.

2.
1.
2.
2.
1.
1.

10.
3.
0.
5.

15.
88.

138.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.

27.
0.
0.
0-.
1.
4.
1.
1.
1.
2.
4.

10.
28.
20.
1.
3.
2.
1.
9.

45.
242.
211.

1.
4.
6.
0.
1.
2.
2.
0.
1.
5.

13.
105.
138.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
1.
0.

8ad755.CF
0.
0.

24.
0.
0.
0.
0.
0.
1.
0.
0.
0.
4.
7.

23.
18.
2.
2.
1.
5.
9.

49.
277.
152.
0.
1.
1.
1.
0.
0.
6.
1.
0.
1.

24.
86.

108.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

3

2
10

8

DATA
NOT USED

IN PACKAGE
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0. 0. 0.
0. 0. 3.

31. 24. 19.
0. 1. 0.
0. 0. 1.
0. 0. 1.
1. 2. 3.
0. 0. 0.
1. 0. 0.
0. 0. 0.
0. 0. 1.
3. 4. 4.
4. 8. 7.

18. 13. 7.
32. 36. 42.

8. 6. 5.
3. 4. 3.
0. 2. 1.
2. 2. 3.
2. 2. 5.

16. 9. 5.
67. 82. 109.
31. 359. 390.
88. 61. 28.

0. 0. 0.
2. 2. 4.
1. 2. 1.
0. 0. 1.
1. * 1. 2.
4. 2. 6.
4. 3. 2.
0. 1. 1.
.1. 3. 2.
3. 6. 3.
4. 29. 30.
S. 118. 126.
4. 52. 36.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.

WHC-SD-WM-DP-103, REV1
0. 0. 0.

18. 16. 22.
10. 8. 9.

0. 0. 1.
0. 0. 0.
0. 1. 2.
0. 0. 0.
0. 1. 1.
2. 0. 0.
1. 0. 2.
0. 1. 3.
1. 0. 0.
6. 4. 2.

12. 15. 15.
25. 24. 25.

9. 3. 4.
2. 1. 1.
2. 2. 3.
1. 3. 2.
7. 6. 3.

15. 33. 29.
115. 153. 155.
382. 376. 320.
19. 10. 3.
1. 2. 1.
2. 4. 2.
1. 1. 0.
0. 2. 2.
1. 3. 1.
1. 6. 6.
1. 3. 0.
1. 1. 1.
1. 2. 1.
5. 5. 1.

55. 58. 51.
127. 143. 128.
27. 10. 6.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
1. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.



WHC-SD-WM-DP-103, REV. 1
worklisidata Version 0.0 05116/95 Page:
02/12/96 10:32

LABCORE Completed Worklist Report for Worklist# 5378

Analyst: knt Instrument: U01 Book# flJP5;( ,

Method: - Q5-cARev/Mod A -\

Worklist Comment: BY-106 FOR URANIUM: SS= 1-10ML (USE .1ML SPIKE) RTS!

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

. u-.2 ..s L .. 6.3BE-2 .
2 BLNK-PREP 0 U-02

3 SMPL 39700179.. .Z U-2
4 DUP S95T004179 0 Z U-02
S2SAHP.LE K S95T004180 ?0 2 LP-02
6 DUP S95T004180 0 Z U-02
7 SAMPL8 S95tDO14 f 0 Z L02
8 DUp S95T004181 0 Z U-02
9 SAMPLE S9170041,2 0 Z uL02

10 SPK S95T004182 0 Z U-02
11 VP S95T99j8 C z u-a?

SOLID
SOLID
SOLID
SOLID
SOLID

SOLID
SOLID

SOLID
SOLID
.SOLID

1.2
N/

1.3
.N/
1.4

5.6
i.1

A
7E+01

6.33E-2 .9.22o R ..covery
6.40E-01 0.640 ug/g
1.27E+01 2.70 ug/g
1.19E+O1 6.500 RPD

'A 1.32E+02_
2E+02 1.10E+02
A 1.42E492
2E+02 1.38E+02
'A 1.13E+Q2
9E+01 6.17E+01
3E+02 1.25E+02

0.167 Ug/s
18.180 RPD

': 177 ug/g
2.860 RPD

P. I9Sug/9
108.440 % Recovery
10-066 RPD

Final page for worklist# 5378

Analyst Signature Date

ivWer Signatu're

Analyst Signature Date

n.c IIIt IVA icw~0
Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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02/01/9611:31
A-0004-1

WHC-SD-WM-DP-103, REV. age:, I

LABCORE Data Entry Template for Worklist# 5378

Analyst: \ A-i- Instrument: U01 Book# -EA B 5(

Method: LA-925-009 Rev/Mod

Worklist Comment: BY-106 FOR URANIUM: SS = I-10ML (USE .ML SPIKE) RTS!

S Type Sample# R A Test Matrix Group# Project

1 1 STD

. 2 BLNK-PREP

* 3 SAMPLE

4 DUP

5 SAMPLE

6 DUP

7 SAMPLE

8 DUP

9 SAMPLE

U-02

U-02

S95T004179 0 Z U-02
Analytes Requested: U-02

S95T004179 0 Z U-02

S95T004180 0 Z U-02

Analytes Requested: U-02

S95T004180 0 Z U-02I

S95T004181 0 Z U-02
Analytes Requested: U-02

S95T004181 0 Z U-02

S95T004182 0 Z U-02
Analytes Requested: U-02

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

95000229 BY-106

95000229 BY-106

95000229 BY-106

95000229 BY-106

S95T004182 0 Z U-02 SOLID

S95T004182 0 Z U-02 SOLID

Final page for worklist # 5378

Ahalyst Signatire Date /

Data Enuy Comments:

S = Worlist Slot Nuwnber, R = Replicate Number, A = Aliquot Code.

2948

* 10 SPK

3. DUP

Date

, V, -- ,'-'-ZZ4 7 /
Analyst Signature



WHC-SD-WM-DP-103, REV. 1
URANIUM ANALYSIS

Sample ID S95TOO4182 -------------------------
Description BY-106 Date/Time 02/09/96/23:23:57
Ref. Ratio 1.062 Cal Y=4.99E+09X-4.BBE-04
Laser Pulses 500 Intensity 47105 (t 169 us)
Lifetime 201 + 1.33 us Conc 2.1,E-05 + 4.36E-07 g/L
R2 .9981 ImLL
Integrated 666753 Dilution Factor 1 mL/mL

Range: LOW FINAL RESULT 2.17E-05 + 4.36E-07 g/L

---------------- -------------------------- _-

Sample ID S95TO04182-DUP
Description BY-106
Ref. Ratio 1.052
Laser Pulses 500
Lifetime 220 + 1.029 us
R2 .9991
Integrated 762263
Range: LOW

---------------------------

Date/Time 02/09/96/23:27:05
Cal Y=4. 99E+09X-4.eSE-04
Intensity 48596 (t= 195 us)
Conc 2.42E-05 + 3.90E-07 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 2.42E-05 + 3.90E-07 g/L

------------------------

Sample ID S95TO04182-SPK
Description BY-106
Ref. Ratio 1.056
Laser Pulses 500
Lifetime 194 + 1.309 us
R2 .998
Integrated 498426
Range: HIGH

-- -- --- - -- - -- -- - ----- ------ -

Date/Time 02/09/96/23:31:23
Cal Y=6.91E+07X-+41.434

Intensity 37154 (t= 39 us)Conc 6.3YE-04 + 2.19E-05 g/LDilution Factor 1 mL/mL
FINAL RESULT 6.39E-04 + 2.19E-05 g/L.

--------------------------------------
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WHC-SD-WM-DP-103, REV. I
URANIUM ANALYSIS

Sample ID 2256 Date/Time 02/09/96/20:31:35

Description L1CS STD. Cal Y=6.91E+07X+41.43
4

Ref. Ratio 1.033 
Intensity. 3955 (t= 39 us)

Laser Pulses 500 
Conc 6.33E-05 + 2.07E-06 g/L

Lifetime 272 + 1.741 us Dilution Factor 1 mL/mL

R2 .99?83
Integrated 68965 FINAL RESULT 6.33E-05 + 2.07E-06 g/L

Range: HIGH

Sample ID PREP-BLANK Date/Time 02/09/96/23:41:58
Description BY-106 Cal Y6.91E+07X+4.434 39 us)
Ref. Ratio 1.051 Intensity 11 ( 9 tE
Laser Pulses 500 Con c -6.OOE-07 + 1.89E-0B g/L
Lifetime + us Dilution Factor 1 mL/mL
R2
Integrated 23, FINAL RESULT -6.OOE-07 + 1.89E-08 g/L

Bak----------------------------------------------------------------

Sample ID PREP-BLANK Date/Time 02/09/96/23:42:40
Desciptin BY106Cal Y=4.99E+09X-4.88E-04Description BY-106 Intensity 232 (t= 39 us)

Laser Pulses 500 Conc 1.26E-07 + 1.73E-08 g/L
Lifetime 90 - 6.548 us Dilution Factor I mL/mL
R2 .9262
Integrated 2330 FINAL RESULT 1.26E-07 + 1.73E-08 g/L

Range: LOW ____- - _____---_------ - _

Sample ID S95TOO4179 Date/Time 02/09/96/22:49:11
Description BY-106 Cal Y=4.99E+09X-4.BE-04
Ref. Ratio 1.03 Intensity 726 it= 39 us)
Laser Pulses 500 Conc 2.22E-07.+ 1.08E-08 g/L
Lifetime 172 + 4.08 us Dilution Factor I mL/mL
R2 .9795
Intgrated 10655 FINAL RESULT 2.28E-07 + 1.OE-08 g/L
Range: LOW .

Sample ID S95TO04179-DUP Date/Time 02/09/96/22:56:03
Description BY-106 Cal Y=4.99E+09X-4.88E-04
Ref. Ratio 1.03 Intensity 8930 (t= 29 us)
Laser Pulses .5O Conc 2.31E-06 + 2.93 -08 gIL
Lifetime 211 + .574 us Dilution Factor 1 mL/mL
R2 .9997
Integrated 140748 FINAL RESULT 2.31E-06 + 2.93E-08 g/L
Range: LOW
Sample - ------ ------- ------ ------ ---- - -.--

Description BY-106 Date/Time 02/09/96/23:04:23
Ref. Ratio 1.025 Cal Y4.99E+09X-4.88E-04
Ler Ratio 1.2 Intensity 50629 (t= 234 us)
Lifetime 227 + 1.233 us Conc 2.9E-05 + 5.23E-07 g/L
R2 9987 Dilution Factor 1 mL/mL
ntegrated 814832 FINAL RESULT 2.92E-05 + 5.23E-07 g/LRange: -LOW 2E0g/

Sae I t Y95T004180-DU Date/Time 02/09/96/23:08:40
Desc Rtio 1.044 Cal Y=4-99E+09X-4.88E-04
Laser Pulses 500 Intensity 47708 (t= 169 us)Lifetime 201 + 1.057 us Conc 2.23E-05 + 3.91 E-07 g/LLifeime 019988 Dilution Factor 1 mL/mLR2 .9988.L
Integrated 680755 FINAL RESULT 223E-05 + 3.91E-07 g/LRange: LOW 22E0 3TE0 /

Sample ID -S9---5- ---O- -- -=181=
Description BY-13j Date/Time 02/09/96/23:14:55
Defs crtio BY-je Cal Y= 4 .9 9E+09 -4.SSE-04Re. Ratio 1.044 Intensity 4976 t= 221 us)L fetime 208 + 1.09 us Conc 2.96E-05 + 5.33E-07 g/LR2 .9988 Dilution Factor 1 mL/mL
Integrated 743279 FINAL RESULT 2.96E-05 + 5.33E-07 g/L

Sampl ID S95TOO41B-DUP Date/Time 02/09/96/23:18:19
e. ription BY-1e Cal Y=4-99E+09X-4.88E-04Ref. Ratio 1.052 Intensity 47901 ( 20 us)Laser Pulses 500 Conc2 E0 + 4.936E-7 gILLifetime 193 + .867 us Dilution Factor I mL/mLR2 * 9991
Integrated 670624 FINAL RESULT 2.89E-05 + 4.93E-07 g/LRange ------------ 2950 - - ---



WORKBOOK PAGE: STD1
Uranium by Phosphorescence: LA-925-009 (A-I)

WHO-SD-WM-DP-103, REV. 1
LIQUID/SOLID

SA D
W tlit STANDARD BOOK # 22B56

5378 VOLUME OF SAMPLE (mL) (SS) 1.00
a- ode DILUTION FACTOR OF SAMPLE (DF) 1.00

PREPARATION FACTOR OF SAMPLE (PF) 1.00
U4 ili LIFETIME IN MICROSECONDS 272.00
LIQUID R2VALUE 0.9983

V IJU uMber. RANGE (HIGH OR LOW) HIGH
96000907 INSTRUMENT UNCERTAINTY (U) 2.07E-06

R11ix" INSTRUMENT RESULT (IR) 6.33E-05
0 DETECTION LEVEL (pg/mL) 3.70E-05

N/A RESULT (pg/mL) 6.33E-02
I ~ V ALUE OF STANDARD 6.38E-02
STD %RECOVERY 99.22

S Instrument.Code RELATIVE % UNCERTAINTY 3.3
UO1

* Prepared ByJ
GJH

cheM <tz
JLS

Analyst
KNT

-D ate Comipet 2
02110196

tArial~Is Date
02109196

~Analys(&time-
11:30 PM

Y Sa rn pPointjtj
BY-106

Result = DF * PF * IR * 1000

Detection Level = 3.70 E-08 * DF * PF * 1000

% Recovery = Result I Value of Standard * 100

Relative % Uncertainty = IU / IR * 100

I:\925009\OUT\U5378.WB1

STD

Analyst: KNT Date: 10-Feb-96

Signature of Chemist: JLS Date:
STANDARD.WBI REV 1.2 U 925O')ML

02/10/962951



WHC-SD-WM.-DP-103, REV. 1
WORKBOOK PAGE: BLANK2
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

|BLANK
Wirk List VOLUME OF SAMPLE (mL) (SS) 1.00

6378 DILUTION FACTOR OF SAMPLE (DF) 1.00
TastlCode PREPARATION FACTOR OF SAMPLE (PF) 10.00

DIGEST FACTOR (Dg/L) 1.9692
trix LIFETIME IN MICROSECONDS 90.00

SOLID R2 VALUE 0.9262
- b b RANGE (HIGH OR LO LOW

96000907 INSTRUMENT UNCERTAINTY (IU) 1.73E-08
RnAm i INSTRUMENT RESULT (IR) 1.26E-07

0 DETECTION LEVEL pgIg 1.88E-01
C hml& Pro p

N/A CONCENTRATION IN SOLUTION (g1L) 1.26E-06
p RESULT (pg/g) 6.40E-01

BLNK RELATIVE % UNCERTAINTY 13.7
77 trumentCbde

UO1
P0 rie$iedByL Result = Conc. in Solution (g/L) * 1000000 /Dg/L

GJH
A hAem at . Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU / IR * 100

Dates omplete Concentration in Solution (g/L) = IR * DF * PF
- 02110196

02109196
e-A~ sIs .Tie

11:30 PM
4t*Sa0iffpIPoint

BY-106

1:\925009\OUT\U5378.WB1

BLNK-PREP

JLS 11
AnalvM

KNT

Analyst: KNT Date: 10-Feb-96

iSignature of Chemist: JLS Date: 5 i O/9 .

BLANK.WB1 REV 1.2 U 925009M

02/10/96 2952



WHC-SD-WM-DP-103, REV. 1

WORKBOOK PAGE: SAM3
Uranium by Phosphorescence: LA-926-009 (A-1) LIQUIDISOLID

SAMPLE
VOLUME OF SAMPLE (mL) (SS) 1.00

5378 DILUTION FACTOR OF SAMPLE (DF) 11.00
A wTestode PREPARATION FACTOR OF SAMPLE (PF) 10.00

DIGEST FACTOR (DgIL) 1.9692
LIFETIME IN MICROSECONDS 172.00

SOLID R2VALUE 0.9795
w'iNiLm RANGE (HIGH OR LOW) LOW
96000907 INSTRUMENT UNCERTAINTY (IU) 1.08E-08

ReHln INSTRUMENT RESULT (IR) 2.28E-07
0 DETECTION LEVEL pglg 2.07E+00

FUS-ZROI ONCENTRATION IN SOLUTION (giL) 2.51E-05
'smd4&n I RESULT (pglg) 1.27E+01
S95T004179 RELATIVE % UNCERTAINTY 4.7

- UO1
Prepared By,

GJH
Chemlnjf,

JLS

Analyst ~
KNT

Date Comylete
02110196

' Analysis Date
02109196

nAirysh; Time
11:30 PM

tSaMpe Point
BY-106

Result = Cone. In Solution (gL) * 1000000 1Dg/L

Detection Level = 3.70 E-08 * DF * PF * 10000001 OF

Relative % Uncertainty = IU I IR *100

Concentration In Solution (gL) = IR * DF * PF

Analyst: KNT Date: 10-Feb-96

Signature of ChemistA 4 JLS Date: ! I 2 /5 (
SAMPLE.WB1 REV 1.2 J 9250091L

I:\925009\OUT\U5378.WB1 02/10/96 2953

SAMPLE



WHC-SD-WM-DP-103, REV. 1

WORKBOOK PAGE: DUP4
Uranium by Phosphorescence: LA-925-009 (A-1 ) LIQUID/SOLID

DUP
A= yNK VOLUME OF SAMPLE (mL) (SS) 1.0t

5378 DILUTION FACTOR OF SAMPLE (DF) 1,I'

MSf''d'i' 'W :: PREPARATION FACTOR OF SAMPLE (PF) i0Q0
DIGEST FACTOR (D9IL) 1.9476

'I LIFETIME IN MICROSECONDS 21t00
SOLID R2 VALUE 099

RANGE (HIGH OR LOW) LoW

96000907 INSTRUMENT UNCERTAINTY flU) 2.3E-0
INSTRUMENT RESULT IR) 2.31E46

0 DETECTION LEVEL pgllg 1.90E-01

FUS-ZR01 CONCENTRATION IN SOLUTION (g/L) 2.31E-05
HOMINE/ & RESULT (p9g9) 1.19E+01

S95T004179 RELATIVE % UNCERTAINTY 1.3

2/2,N/1 As A .

almliIn'fi iZt5 F
'V 7 VA 1, A, A ' A'n~m '"o

'45Qvi 0110/9
Ar/ 't< A

WF~t gl"nC
4'%

Result = Conc. In Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU I *100

Concentration In Solution (gIL) = IR * DF * PF

2954I:\925009\OUT\U5378.WB1

fnal st: KNT Date: 10-Feb-96

ignature of Chemist JLS Date: .

SAMPLE.WB1 REV 1.2 )025009ML

DUP

02/12/96



WHC-SD-WM-DP-103, REV. I

WORKBOOK PAGE: SAM5
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SAMPLE
orilVt OLUME OF SAMPLE (mL) (SS) 1.00
5378 DILUTION FACTOR OF SAMPLE (DF) 1.00

49 TJA PREPARATION FACTOR OF SAMPLE (PF) 10.00
DIGEST FACTOR (DgIL) 2.2188

- tiLIFETIME IN MICROSECONDS 227.00
SOLID R2 VALUE 0.9987

tinikr RANGE (HIGH OR LOW) LOW
96000907 INSTRUMENT UNCERTAINTY (IU) 5.23E-07

shi INSTRUMENT RESULT (IR) 2.92E-05
0 DETECTION LEVEL pgg 1.67E-01

impahlePre p.
FUS-ZR01 CONCENTRATION IN SOLUTION (gL) 2.92E-04

isafiple # RESULT (p g/g) 1.32E+02
S95T004180 RELATIVE % UNCERTAINTY 1.8

t: trusmentvorde
UO1

,-PPTagtn -ro

GJH
Iv~CheniItI -,

JLS
Anslyst

KNT
<.Oate Complete

02/10196
Analysis Data

02109196
VAnlysaIsIUme,

11:30 PM
- wSfiple Point

BY-106

Result = Cone. In Solution (g/L) * 1000000 1 Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU I IR * 100

Concentration In Solution (g/L) = IR * DF * PF

[:\925009\OUT\U5378.WB1

SAMPLE

Analyst: KNT Date: 10-Feb-96

SI nature of Chemist: JLS Date: '> i Qi /0
SAMPLE.WB1 REV 1.2 92O0O9ML

295502/10/96



WORKBOOK PAGE: DUP6
Uranium by Phosphorescence: LA-925-009 (A-1)

WHC-SD-WM-DP-103, REV.1

LIQUID/SOLID

DUP
t VOLUME OF SAMPLE (mL) (SS) 1.001

5378 DILUTION FACTOR OF SAMPLE (DF) 1.00
~est ode PREPARATION FACTOR OF SAMPLE (PF) 10.00

DIGEST FACTOR (Dg/L) 2.0208
LIFETIME IN MICROSECONDS 201.00

SOLID R2VALUE 0.9988
BatWNimber i RANGE (HIGH OR LOW) LOW

96000907 INSTRUMENT UNCERTAINTY (IU) 3.91E-07
. oiRerun INSTRUMENT RESULT (IR) 2.23E-06

0 DETECTION LEVEL pglg 1.83E-01

FUS-ZR01 CONCENTRATION IN SOLUTION gL) 2.23E-04
a ale#t RESULT (pg/g) 1.10E+02
S95T004180 RELATIVE % UNCERTAINTY 1.8

Zfhiifrumeint Cod6
U01

Prepared By
GJH

:Cheinifst7.
- JLS

<Analyst_
KNT

-~- Dat Coplete A>
0211019|

"Iailysis Dat
02109196

11:30 PM

YSaplepPoInt
BY-106

Result = Cone. In Solution (g/L) * 1000000 / DgIL

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU I IR *100

Concentration In Solution (g/L) = IR * DF * PF

Analyst: KNT Date: 10-Feb-96

Signature of Chemist: JLS Date: . /aJ/'i
SAMPLE.WB1 REV 1.2 9250d9VAL

1:\925009\OUT\U5378.WB1 2!356

DUP

02/10/96



WHC-SD-WM-DP-1D3, REV. 1

WORKBOOK PAGE: SAM7
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUIDISOLID

SAMPLE
[4iJ4,w otLJI 2 VOLUME OF SAMPLE (mL) (Ss) 1.00

5378 DILUTION FACTOR OF SAMPLE (DF) 1.00
; at Code - PREPARATION FACTOR OF SAMPLE (PF) 10.00

DIGEST FACTOR (DgIL) 2.0852
LIFETIME IN MICROSECONDS 208.00

SOLID R2VALUE 0.9988
'13Mch NiAber RANGE (HIGH OR LOW) LOW

96000907 INSTRUMENT UNCERTAINTY (IU) 6.33E-07
Rer-- j ! INSTRUMENT RESULT (IR) 2.96E-05

0 DETECTION LEVEL pglg 1.77E-01

FUS-ZR01 CONCENTRATION IN SOLUTION (gL) 2.96E-04
S _o_1b _ RESULT (pg/) 1.42E+02

S95T004181 RELATIVE % UNCERTAINTY 1.8
Ankt g$n de,

UO1

r~Preied y i

JLS
AnalySt

KNT
Oats tamplete .

02110196
Analysis-Date

02f09196
'r MnaIpsltTftMn

11:30 PM
-+1Sample Point

BY-106

Result = Cone. In Solution (gL) * 1000000 / Dg1L

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU I IR *100

Concentration in Solution (g/L) = IR * DF * PF

I:\925009\OUT\U5378.WB1

SAMPLE

Analyst: KNT Date: 10-Feb-96 I
Signature of Chemist:a JLS Date: /1

SAMPLE.WB1 REV 1.2 (9 92500WL

295702/10/96



WHC-SD-WM-DP-103, REV. 1

WORKBOOK PAGE: DUP8
Uranium by Phosphorescence: LA-925-009 (A-1 )

DUP

LIQUIDISOLID

DUP
t r1CntLU VOLUME OF SAMPLE (ML) (SS) 1.00
5378 DILUTION FACTOR OF SAMPLE (DF) 1.00

o'sit dW PREPARATION FACTOR OF SAMPLE (PF) 10.00
DIGEST FACTOR (1gL) 2.0980

- 9 LIFETIME IN MICROSECONDS 193.00
SOLID R2VALUE 0.9991
m C. im6i RANGE (HIGH OR LOW) LOW

96000907 INSTRUMENT UNCERTAINTY (IU) 4.93E-07
,5 Rerun INSTRUMENT RESULT (IR) 2.89E-05

0 DETECTION LEVEL pglg 1.76E-01

FUS-ZR01 CONCENTRATION IN SOLUTION (gIL) 2.89E-04
St viplj# RESULT (pglg) 1.38E+02

S95T004181 RELATIVE % UNCERTAINTY 1.7
thsmrue htCode 7<

Result = Conc. in Solution (g/L) * 1000000 1 DgIL

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU I IR * 100

,-ato.Cornpletes Concentration In Solution (g/L) = IR * DF * PF
02110196

t n'alste DateC
02109196

Analyis Time-
11:30 PM

-7iample Point -

BY-1 06

I925009\OUT\U5378.WB1

UO1
lPrepared By 4

GJH
< ChemIst . .

JLS
" KNAtialyst

KNT

Ana.yst: KNT Date: 10-Feb-96

Stnature of Chemist: > JLS Date:
SAMPLE.WB1 REV 1.2 CI 9250bML

295802/10/96



WHC-SD-WM-DP-103, REV 1

WORKBOOK PAGE: SAM9

Uranium by Phosphorescence: LA-925-009 (A-1)

SAMPLE

LIQUID/SOLID

I SAMPLE
VOLUME OF SAMPLE (mL) (SS) 1.00

5378 DILUTION FACTOR OF SAMPLE (DF) 1.00
4i t 3 PREPARATION FACTOR OF SAMPLE (PF) 10.00

DIGEST FACTOR (DIL) 1,9180
Metrix LIFETIME IN MICROSECONDS 201.00
SOLID R2VALUE 0.9981

&tch N L RANGE (HIGH OR LOW) LOW
96000907 INSTRUMENT UNCERTAINTY (IU) 4.36E-07

ki ft INSTRUMENT RESULT (IR) 2.17E-05
0 DETECTION LEVEL pglg 1.93E-01

FUS-ZR01 CONCENTRATION IN SOLUTION (g/L) 2.17E-04

_amp - RESULT (pglg) 1.13E+02
S95T004182 RELATIVE % UNCERTAINTY 2.0i

-strumenit Code
u01

treprf d By
GJH

4.Cherng.2
JLS

KNT
ZDPMte QompletW

02110198
zAhlywi Datd
-- 02J09196

-1Analysls Time7
11:30 PM

*tsanple Point
BY-106

Result = Conc. In Solution (gL) * 1000000 / Dg/L

Detection Level = 3.70 E-8 * DF * PF * 10000001 DF

Relative % Uncertainty = IU I IR * 100

Concentration in Solution (gL) = IR * DF * PF

I;\925009\OUT\U5378.WBI

Analyst: KNT Date: 10-Feb-96

Signature of Chemist .. e - LS Date: -

SAMPLE.WB1 REV 1.2 ( 925009ML

2 )S902/11/96



WHC-SD-WM-DP-103, REV. I

WORKBOOK PAGE: DUPI1
Uranium by Phosphorescence: LA-925-009 (A-1 )

DUP

LIQUID/SOLID

DUP
- r t VOLUME OP SAMPLE (mL) (SS) 1.00

5378 DILUTION FACTOR OF SAMPLE (DF) 1.00
esi Co ; KPREPARATION FACTOR OF SAMPLE (PF) 10.00

DIGEST FACTOR (D L) 1.9380
Q Matrb LIFETIME IN MICROSECONDS 220.00

SOLID R2 VALUE 0.9991
6 I;NmibL RANGE (HIGH OR LOW) LOW

96000907 INSTRUMENT UNCERTAINTY (IU) 3.90E-07
Ren- INSTRUMENT RESULT (IR) 2.42E-05

0 DETECTION LEVEL pglg 1.91E.01

FUS-ZR01 CONCENTRATION IN SOLUTION (g/L) 2.42E-04
tsqamplie RESULT (pg/g) 1.25E+02

S95T004182 RELATIVE % UNCERTAINTY 1.6
A6titrumnent Code

U01
Ppmaredy

GJH

JLS
.~AnalSt

KNT
ate Cor lete -

02110196
KAnalayshDate .

- 02109196

11:30 PM
Zsanple Poit

BY-106

Result = Conc. In Solution (g/L) * 1000000 / DgIL

Detection Leyel = 3.70 E-08 * OF * PF * 10000001 DF

Relative % Uncertainty = IU I IR *100

Concentration In Solution (g/L) = IR * OF * PF

2960
:\925009\OUT\U5378.WBI

alyst: KNT Date: 10-Feb-96

bignature of Chemist: JLS Date: . i
SAMPLEWBI1 REV 1.2 ( 925009ML

02/10/96



WORKBOOK PAGE: SPIKEI10
Uranium by Phosphorescence: LA-925-009 (A- ) LIQUID/SOLID

SPK SPIKE BOOK # 22B55
4$NOILISL VOLUME OF SAMPLE + SPIKE (mL) (SS) 1.00

5378 DILUTION FACTOR OF SAMPLE + SPIKE (DF) 1.00
T-g.*T PREPARATION FACTOR OF SAMPLE + SPIKE (PF) 10.00

DIGEST FACTOR OF SAMPLE (DDF) 1.9180
_ _ _ _ _LIFETIME IN MICROSECONDS 194.00
SOLID R2VALUE 0.9980
.AIuf RANGE (HIGH OR LOW) HIGH

96000907 INSTRUMENT RESULT (IR) 6.39E-04
3 iijr CONCENTRATION IN SOLUTION (g/L) (CONC) 6.39E-03
0 SPIKE VALUE (g/L) (SV) 6.69E.02

a1iCIo Pro INITIAL VOLUME OF SPIKE (mL) (IV) 0.1_
FUS-ZR01 ORIGINAL SAMPLE VOLUME BEFORE PREP (mL (OSV) 1.00

tSMIi-(MJtL. - CONCENTRATION IN SOLUTION (gIL) FROM SAMPLE FO (SR) 2.17E-04

WHC-SD-WM-DP-103, REV. 1

Concentration = IR * DF * PP

QC Actual (pg/mL) = SV (g/L) * 1000

QC Found (pglmL) (CONC - SR) * OSV / IV * 1000

% Recovery = QC FOUND I QC ACTUAL

02109196 QC ACTUAL = 5.69E+01 pg/mL
--- aIysIsTime _ QC FOUND = 6.17E+01 pg/mL

11:30 PM % SPIKE RECOVERY = 108.5%
"ample Polot

BY-106

Analyst: KNT Date: 10-Feb-96

ISIgnature of Chemist: JLS Date: fl 
SPIKE.WB1 REV 1.2 0' 925009KIL

I:\925009\OUT\U5378.WB1 2961

S95T004182
Jrui~itbzs

UO1

P~ Aretd fly
GJH

JLS
(1krily st
KNT

02110196InDatysompDtol

02/10/96



worklistdata Version 0.0 05/16/95
02/16/96 11:04

WHC-SD-WM-DP-103, REet:

LABCORE Completed Worklist Report for Worklist# 5379

Analyst: knt Instrument: U01 Book# "DD P>' c.t

Method: L--MS-CcO Rev/Mod A-I

Worklist Comment: BY-106 FOR URANIUM: SS= 1-10ML (USE .1ML SPIKE) RTS!

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

1 SID 0
2 BLNK-PREP 0
3 SAMPLE .93TO04183 0 2
4 DUP S95T004183 0 2

5. $MP4E S95T604184 0 :
6 DUP S95T004184 0 2
7 APLw t 9$00*b4185 0z 2

8 DUP S95T004185 0 Z
9 SPL# si9$t0O4186 0 z,

10 SPK S95T004186 0 2
11 pUp S951004186 0 Z

U-02
U-02u-o2
U-02
2(+02

U-02

U-02

SOLID
SOLID
SOLID
SOLID
SOtID
SOLID
SOLID
SOLID

U-QZ, SOLID
U-02 SOLID
U -02 SOLID

6.38E-02 5.98E-O2
1 1.29E+00

N/A 1.68E+02
1.68E+02 1.69E+02
N/A .3.03E+.02

3.03E+02 3.16E+02
N/A 2.71EOZ.
2.71E+02 3.39E+02
N/A 1.79E+02
5.69E+01 6.54E+01
1.79E+2 2.06E+2

93.730 % Recovery
1.290 ug/g

0.169-u5g
0.590 RPD

0.176 ug/g
4.200 RPD

0.159 Ug/g
22.300 RPD
Q.185 ug/y
114.940 % Recovery
14.030 RPD

Final page for worklist# 5379

Analyst Signature Date

ewer gn~ture

Analyst Signature

Units shown for QC (BLK/BKG) may not reflect the actual units.

I

Date

'ate .t



02/01/9611:31
A-0004-1

WHO-SD-WM-DP-103, REV. 1

LABCORE Data Entry Template for Worklist# 5379

Analyst: JET Instrument: UA01 Book#

Method: LA-925-009 Rev/Mod

Worklist Comment: BY-106 FOR URANIUM: SS= 1-1OML (USE .1ML SPIKE) RTS!

S Type Sample# R A Test Matrix Group# Project

U-02

P U-02

S95T004183 0 Z U-02
Analytes Requested: U-02

S95T004183 0 Z U-02

S95T004184 0 Z U-02
Analytes Requested: U-02

S95T004184 0 Z U-02

S95T004185 0 Z U-02
Analytes Requested: U-02

S95T004185 0 Z U-02

S95T004186 0 Z U-02

Analytes Requested: U-02

S95T004186 0 Z U-02

S95T004186 0 Z U-02

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

95000229 BY-106

95000229 BY-106

95000229 BY-106

95000229 BY-106

Analyst Signature

Final page for worklist # 5379

Date AnalysPSignature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

2963

Page: 1

STD

BLNK-PRE

SAMPLE

DUP

SAMPLE

DUP

SAMPLE

DUP

SAMPLE

SPK

DUP '



URANIUM ANALYSIS WHO-SD-WM-DP-103, REV I

Sample ID 22856 Date/Time 02113/96/13:46:52
Description ETD Cal Y=7.06E+07X-1.29E+02
Ref. Ratio 1.018 Intensity 3732 (t= 39 us)
Laser Pulses 500 Conc 5,98E-05 + 1.97E-06 g/L
Lifetime 282 + 1.791 us Dilution Factor 1 L/rlL
R2 .9983
Integrated 66010 FINAL RESULT 5.98E-05 + 1.97E-06 g/L
Range: HIGH

Sample ID BLNK-PREP Date/Time 02/13/96/13:51:30
Description Cal Y=7.O6E+07X- 2
Ref. Ratio 1.028 Intens - (t= 79 us)
Laser Pulses 500 Ofnc 1.83E-06 + 5.82E-08 g/L
Lifetimue + us Dilution Factor I mL/mL
R2

FINAL RESULT 1.83E-06 + 5.82E-08 g/L
Range: HIEH
------------------------------ ------------------ ------
Sample ID BLNK-PREP Date/Time 02/1/96/13:52:11
Description Cal V=4.81E409X+4.88E-04
Ref. Ratio 1.042 Intensity 1158 t= 9 us)

Laser Pulses 500 Conc 2.82E-07 + 5.83E-09 g/L
Lifetime 292 4 3.&43 us Dilution Factor 1 mt/mL
R2 9934
Integrated 22583 FNAL RESULT 2;82E-07 + 5.SSE-09 gIL
Ran e: LCW -

Sample ID 895T004183 Date/Time 02/13/96/13:54:29
Description SAN Cal Y=7.06E+07X-1.29E+02 -
Ref. Ratio 1.04 Intensity 2064 (t= 39 us)

Laser Pulses 500 Conc 3.SOE-05 + I.26E-06 g/L
Lifetime 205 + .991 us Dilution Factor 1 it/aL
R2 .999
integra --3 4f3. FINAL RESULT 3.SOE-05 + 1.26E-06 g/L
Rango: HIGH

Sample ID 895T004183 Date/Time 02/13/96/13:55:09
Description SAM Cal Y=4.IE+09X+4.SBE-04
Ref. Ratio 1.044 Intersity 48650 (t= 273 us)
Laser Pulses 500 Conc 3.69E-05 + 6.31E-07 g/L
Lifetime 217 + .877 us Dilution Factor I mL/mL
R2 .9993
Integrated 757669 FINAL RESULT 3.69E-05 + 6.31E-07 g/L
Range- LOW



WHC-SD-WM-DP-103, REV. I
URANIUM ANALYSIS

Sample ID 595T004183 Date/Time 02/13/96/13:59:04
Description DUP Cal Y=7.06EtO7X-1.2
Ref, Ratio 1,037 Intensity:202 (t= 39 us)
Laser Pulses 500 C31:cta71b65 + 1.23E-06 g/L tr 1Q
Lifetime 219 + 1,172 us Dilution Factor I mL/mL
R2 .9988
Integratedi FINAL RESULT 3,71E-05 + 1.23E-06 g/L
Range; HIGH

---- ---- ----- ----- !--7---------- -------- ----

Sample ID 695T004183 Date/Time 02113/96/13:57:45
Description' DUP Cal Y=4.81E+09X+4.88E-04
Ref. Ratio 1.054 Intensity 49103 (t= 286 us)
Laser Pulses 500 Cotic 3,52E-05 + 6.14E-07 g/L
Lifetime 237 4 1.057 us Dilution Factor 1 aL/mL
R2 .9991
integrated 822464 IMAL ;ESULT 3.52E-05,+ t.14E-07 g/L
Range; LOW , 6

----- --- ------

Se ;le ID '95T04184 ±- C2f3/96/l4:O1:45
ascriptiin SAI Y= :7.06E+07X-1,29E+02

Ref, Ratio 1.039 ensity 3M' ,t: 39 us)
Laser Pulses 500 Coic 6.38E-05 + 2.12E-06 g/L
Lifeti e 14C+ . us Dilution Factor I mL/mL
R2 34
! Vgfated 35515 FINAL RESULT 6,3BE-05 + 2,12E-06 IL
Range: H"SM
-----------------------------------------------

Sample ID 595T004184 Date/Time 02/13/96/14:05:00
Description DUP Cal Y=7.06E+07X-l.29E+02
Ref. Ratio 1,042 intensity 31 (t= 39 us
Laser Pulses 500 Conc 6,89E-05 + 2.33E-06 g/L
Lifstiie 149 + ,658 us Dilution Factor I aL/aL
R2 .9992
Integrated 39477 FPAL RESULT 6.89E-05 + 2.33E-06 g/L
Range: HIGH

Seaple ID 895T004185 Date/Time 02/13/96/14:08:20
Description SAN Cal Y=7.06E+07X-1.29E+02
Ref, Ratio 1,059 Intensity 3479 (t= 39 us)
Laser Pulses 500 Conc 6.30E-05 + 2.04E-06 g/L
Lifetime 205 + .686 us Dilution Factor I tL/mL
R2 .9995
Integrated 51254 FINAL RESULT 6.30E-05 + 2.04E-06 g/L
Range: HIGH

2GQS



URANIUM ANALYSIS WHO-SD-WM-DP-103, REV 1

b y S 95T004185
Description ii (
Ref. Ratio 1.042

Date/Tige 02/13/%/14:1046
Cal Y=7.0E+07X-1.29E+02
intensity 2661 (t 39 us)

Laser Pulses 500 Conc 6.26E-05 + 2.70E-06 g/L
Lifetire 90 + ,679 us , Dilution Factor I mL/mL
R2 .9978
Integrated 18354 FINAL RESULT &26E-05 + 2.70E-06 g/L
Range: HIGH

Sample ID 6951064186 Date/Time 02/13/6/14:13:49
Description SAM Cal Y=7 E wX-1.29E+02y
Ref. Ratio 1.047 r.>nsity 2123 (t= 39 us)
Laser Pulses 500 Conc 3,VOE-05 + 1.29E-06 g/L
LifetikE 228 1 1.222 us Dilution Factor 1 mL/rL
R2 .9988
internzed 3473 ,nWL r2S.UT 3.90E-05 + 1.292-6 g/L
Range: HIEH

Saaple ID 895T004186 Date/Time 02/13196/14:14:30
Lescriptior AM Cal Y=4781E+09X+4.SBE-04
Ref. Ratio 1.07 Intensity 47605 (t= 312 us)
Laser Pulses 500 Conc 3.57E-05 + 6.11E-07 gIL
Lifetime 249 + 1.074 us Dilution Factor I mL/aL
R2 ,9992
Integrated 829608 FIPL RESULT 3.57E-05 + 6.11E-07 g/L
Range: LOW

Sample ID S95T004185 Date/Time 02/13/9 , e 1:38
Description DUP Cal '=7.06 4 - .29E+02
Ref. Ratio 1,044 Int- ±ty 331 (t= 39
Laser Pulses 500 Conc 7.82E-06 4 2,?OE-07 g/L
Lifetime 218 + 2.3W6 us Dilution Factor I al/mL
R2 .9948
Integrated 53 7 FINAL RESULT 7.82E-06 + 2.90E-07 g/L
Range: "o

us)



URANIUM ANALYSIS WHC-SD-WM-DP-103, REV. 1

Sample ID 895T004185 Date/Time 02/13/96/14:32:19
Description DUP Cal Y=4.81E+09X+4.BBE-04
Ref. Ratio 1.052 Intensity 27256 (t= 39 us)
Laser Pulses 500 Conc 6.80E-06 + 1,01E-07 g/L
Lifetime 222 + .938 us Dilution Factor I mL/mL
R2 .9992
Integrated 422448 FINAL RESULT 6.BOE-06 + 1.01E-07 g/L
Range: LOW

Sample ID 895T004186 Date/Time 02/13/96/14:36:12
Description SPK Cal Y=7.06E+07X-1.29Et02
Ref. Ratio 1.051 Intensity 40572 (t= 39 usl
Laser Pulses 500 Conc 6.90E-04 + 2,27E-05 g/L
Lifetime 218 + I.029 (s Dilution Factor 1 rL/mL
R2 .9991
ntevrad 6 249 FINAL RESULT 6?0E-04 + 2.27E-05 ghL

Rarge: i16H

Eaapie ID S9U7o4:86 Eate/Time 02/13/96/14:3 .

Descripti3n 2UC Cal Y=7,06E+07X-1 :t+o2

Ref, Ratio 1.056 Intensit; '41 (t= 39 us)
Laser Pulses 500 - 4,ZE-05 + 1.36E-06 g/L
Lifetime 218 4 1.019 s Dilution Factor i L/aL
R2 .9991
lntegratzd 35235 FINPL RESULT 4.12E-0- 1,36E-0 ;/L
Range: H18

Sariple ID b,5u Dateims 02/13/96/14:39:33
tpscrirt1:r. N? ea Y=4.S:E+CX+4.&E-M _-

1, 1sIa :.04 Thtersity 47704 (t= 312 us)
;a-:r s 50aroc 4.0'--05 + 6,9E- 7 g/'

Litetae 20 t .826 cE Dilution Factor I GL/mL

ie;;tet 74235 FIL RESJLT 4.02E-O5 + 6,59E-07 g/L
Range: LC

29f;?



WORKBOOK PAGE: STD1
Uranium by Phosphorescence: LA-925-009 (A-1

STD

WHC-SD-WM-DP-103, REV. 1

LIQUID/SOLID

STANDARD
s tq"STANDARD BOOK # 22B56

5379 VOLUME OF SAMPLE (mL) (SS) 1.00
A DILUTION FACTOR OF SAMPLE (DF) 1.00

PREPARATION FACTOR OF SAMPLE (PF) 1.00
S i LIFETIME IN MICROSECONDS 282.00

LIQUID R2 VALUE 0.9983
BLtRh Nmbec> RANGE (HIGH OR LOW) HIGH

96000908 INSTRUMENT UNCERTAINTY (IU) 1.97E-06
Re-iifi , INSTRUMENT RESULT (IR) 5.98E-05

0 DETECTION LEVEL (pg/mL) 3.70E-05

NIA RESULT (pg6mL) 5.98E-02
'a 1s- ALUE OF STANDARD 6.38E-02

22B56 %RECOVERY 93.73
ditistrurnenCC0de0 RELATIVE % UNCERTAINTY 3.3

U-02

JLS

KNT
Date Compuete,

02114196
AnaysItIDat2

02/13196

01:45 PM

Bample Pol n
BY-106

Result = DF * PF * IR * 1000

Detection Level = 3.70 E-08 * DF * PF * 1000

% Recovery = Result/ Value of Standard * 100

Relative % Uncertainty = IU I IR * 100

naIyst: KNT Date: 14-Feb-96

Si nature of Chemist: JLS Date: k
STANDARD.WBI REV 1.2 92 09ML

2968
:\925009\OUT\U5379.WB1

RCJ

02/14/96



WHC-SD-WM-DP-103. REV. 1

WORKBOOK PAGE: BLANK2
Uranium by Phosphorescence: LA-925-009 (A-1)
V l!!! WP. CSitA

LIQUIDISOLID

BLNK-PREP BLANK
VOLUME OF SAMPLE (mL) (SS) 1.00

5379 DILUTION FACTOR OF SAMPLE (DF) 1.00
aithd oa PREPARATION FACTOR OF SAMPLE (PF) 10.00

DIGEST FACTOR (Dg/L) 2.1932
zzZan x~ LIFETIME IN MICROSECONDS 292.00

SOLID R2 VALUE 0.9934
-it~ i r RANGE (HIGH OR LOW) LOW
96000908 INSTRUMENT UNCERTAINTY (IU) 5.83E.09

j RT er INSTRUMENT RESULT (IR) 2.82E-07
0 DETECTION LEVEL pglg 1.69E-01

NIA ONCENTRATION IN SOLUTION (g/L) 2.82E-06

admfle# ~ -. RESULT (pg) 1.29E+00
BLANK RELATIVE % UNCERTAINTY 2.1

Result = Conc. in Solution (g/L) 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * f* 1000000/ DF

h Relative % Uncertainty = IU I IR * 100
KNT

,77 = Concentration in Solution (g/L) = IR * DF PF

02/14/96

02113196

4 AnalysIs Time
01:45 PM

BY-106

Analyst: KNT Date: 14-Feb-96

ISignature of Chemist A A 0, JLS Date: II
BLANK.WBI REV 1.2 0 92)b09ML

1:\925009\OUT'\U5379.WBI 02/14/96 2969

U-02
4iZPropagi nV tZ

RCJ

JLS



WHC-SD-WM-DP-103, REV 1
WORKBOOK PAGE: SAM3
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SAMPLE I
VA J09: VOLUME OF SAMPLE (mL) S 1.00
5379 DILUTION FACTOR OF SAMPLE (DF) 1.00

4itto t PREPARATION FACTOR OF SAMPLE (PF) 10.00
DIGEST FACTOR (DgIL) 2.1932

S LIFETIME IN MICROSECONDS 217.00
SOLID R2VALUE 0.9993

4 tch umer RANGE (HIGH OR LOW) LOW
96000908 INSTRUMENT UNCERTAINTY (IU) 6.31E-07
|emu INSTRUMENT RESULT (IR) 3.69E-05

0 DETECTION LEVEL pgIg 1.69E-01

FUS-ZR01 CONCENTRATION IN SOLUTION (gIL) 3.69E-04
-$an ejtL_ RESULT (pglg) 1.68E+02

S95T004183 RELATIVE % UNCERTAINTY 1.7
SI sfiument46dC? F

BY-106

Result = Conc. In Solution (gL) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PP * 10000001 DF

Relative % Uncertainty = IU I IR *100

Concentration In Solution (g/L) =IR * DF * PF

I:\925009\OUT\U5379.WBI

SAMPLE

U-02
±patedf Yt>

RCJ

JLS

KNT

02114196

-02113196

01:45 PM

Analyst: KNT Date: 14-Feb-96

1Signature of Chemist: JLS Date: w 6J
SAMPLEWB1 REV 1.2 (2 925009ML

02/14/96 29 70



WH-SD-WM-DP-103, REV. 1

WORKBOOK PAGE: DUP4
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUIDISOLID

VOLUME OF SAMPLE (mL) (SS) 1.00
5379 DILUTION FACTOR OF SAMPLE (DF) 1.00

ETt~det ~ PREPARATION FACTOR OF SAMPLE (PF) 10.00
DIGEST FACTOR (DgIL) 2.0820

M~ar LIFETIME IN MICROSECONDS 237.00
SOLID R2VALUE 0.9991

Ih Numbir RANGE (HIGH OR LOW) LOW
96000908 INSTRUMENT UNCERTAINTY (IU) 6.14E-07

ReT INSTRUMENT RESULT (IR) 3.52E-05
0 DETECTION LEVEL pglg 1.782-01

FUS-ZR01 CONCENTRATION IN SOLUTION (gIL) 3.52E-04
D9iijlmIn # RESULT (pgfg) 1.69E+02

I S95T004183 RELATIVE % UNCERTAINTY 1.7

Analyls6 Date
02113196

AunalysIsTma
01:45 PM

11Sample Poit=7
BY-106

Result = Conc. in Solution (g/L) * 1000000 1 DgIL

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU IR *100

Concentration in Solution (g/L) = IR * DF * PF

1:\925009\OUT\U5379.WB1

DUP

.Ajiiistmmnir&J'Cj
U-02

U;dPripared syz
RCJ

JLS

Afays
KNT

- DateCdn~pe
02114196

Analyst: KNT Date: 14-Feb-96

Isignature of Chemist: JLS Date: '2 qtct

SAMPLE.WB1 REV 1.2 925009ML

DUP

02/14/96



WORKBOOK PAGE: SAM5
Uranium b Phos horescence: LA-925-009 (A-1

IP'SAMPLE/

WHC-SD-WM-DP-103, REV. 1

LIQUID/SOLID

SAMPLE

/ IVOLUME OF SAMPLE (mL) (SS) 1.0i

5379 DILUTION FACTOR OF SAMPLE (DF) 1.00

i 'e IVIM PREPARATION FACTOR OF SAMPLE (PF) 10.00
DIGEST FACTOR (DglL) '2.J8

W10010 LIFETIME IN MICROSECONDS 146.00
SOLID R2 VALUE O.9994

RANGE (HIGH OR LOW) NIGH
98000908 INSTRUMENT UNCERTAINTY (IU) 2.2E48

A '4Att%/ d INSTRUMENT RESULT (IR) 6.38E4)
0 DETECTION LEVEL pglg 1.76E-01

FUS-ZR01 CONCENTRATION IN SOLUTION (9/L) 6.38E-04
tit46*5Wttt% RESULT (pig 3.E+02

S95T004184 RELATIVE % UNCERTAINTY 3.3

Result = Conc. In Solution (g/L) * 1000000 1 Dg/L

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU / IR * 100

Concentration In Solution (g/L) = IR - DF * PF

Aayst: KNT Date: 14-Feb-96

Signature of Chemist: JLS Date; A 7q(.1
SAMPLE.WB1 REV 1.2 925009M1L

2!372
1:925009\OUT\U5379.WB1

U~02~t
4, Pre'tU<B~ A'

tYRCYt'4Y

0214/96

0145 -M

02/16/96



WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: DUP6
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

OWDU
a OKKNIt VOLUME OP SAMPLE (mL) (SS) 1.00
5379 DILUTION FACTOR OF SAMPLE (DF) 1.00

as 6de -PREPARATION FACTOR OF SAMPLE (PF) 10.00
DIGEST FACTOR (Dg/L) 2.1808

a LIFETIME IN MICROSECONDS 149.00
SOLID R2VALUE 0.9992

O _LU RANGE (HIGH OR LOW) HIGH
96000908 INSTRUMENT UNCERTAINTY (IU) 2.33E-06

runx INSTRUMENT RESULT (IR) 6.89E-05
0 DETECTION LEVEL pglg 1.70E-01

ifmldt& P__r7 -
FUS-ZR01 CONCENTRATION IN SOLUTION (g/L) 6.89E-04

Mm i rk RESULT (pg/g) 3.16E+02
S95T004184 RELATIVE % UNCERTAINTY 3.4

KNT
D4late Complete --

02114196

02113196Analysis Tae.

01:45 PM
-m pole oint7

BY-106

Result = Conc. In Solution (g/L) 1000000 1DgIL

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU I IR * 100

Concentration in Solution (g/L) = IR * DF * PF

nalyst: KNT Date: 14-Feb-96

sinature of Chemist: JLS Date: ')Ilt(.sk,

SAMPLE.WBI REV 1.2 J25009ML

2973
1:\925009\OUT\U5379.WB1

WDUP

U-02
:fPrepared ay

-_ RCJ

JLS

02/14/96



WORKBOOK PAGE: SAM7
Uranium by Phosphorescence: LA-925-009 (A-1

SAMPLE

WHC-SD-WM-Dp.
103 REV i

LIQUID/SOLID

ti- b-rk List VOLUME OF SAMPLE (mL) (SS) 1.00
5379 DILUTION FACTOR OF SAMPLE (DF) 1.00

TWt -t PREPARATION FACTOR OF SAMPLE (PF) 10.00
DIGEST FACTOR (DgIL) 2.3232

a-ri LIFETIME IN MICROSECONDS 205.00
SOLID R2VALUE 0.9995

b *A-m-e" RANGE (HIGH OR LOW) HIGH
96000908 INSTRUMENT UNCERTAINTY (IU) 2.04E-06

6W- "r INSTRUMENT RESULT (IR) 6.30E-05
0 DETECTION LEVEL pgIg 1.59E-01

i~mle-P Prep
FUS-ZR01 CONCENTRATION IN SOLUTION (gIL) 6.30E-04

aipIe # -RESULT (pglg) 2.71E+02
S95T004185 RELATIVE % UNCERTAINTY 3.2

*fno ni6iif
U-02

j ?ipared By
RCJ

JLS

KNT
-DateQomplete> -

02114196

02113196
-- nayiraysiTmA

01:45 PM

BY-106

Result = Cone. In Solution (g/L) * 1000000 1 Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = UI IR *100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: KNT Date: 14-Feb-96

Si nature of Chemist: JLS Date: 21\ B,.Lid
SAMPLE.WB1 REV 1.2 6) 925009ML

29Y74
1:\925009\OUT\U5379.WBI

AMPLE

02/14196



WHO-SD-WM-DP-103, REV 1
WORKBOOK PAGE: DUP8
Uranium by Phosphorescence: LA-925-009 (A-1)

I. 'Aksft;MtA9Ad
LIQUID/SOLID

DUP DUP

V9 OLUME OF SAMPLE (mL) (Ss
5379 DILUTION FACTOR OF SAMPLE (OF) 11.0

PREPARATION FACTOR OF SAMPLE (PF) 7 10.00
DIGEST FACTOR D9IL) 2.2072
LIFETIME IN MICROSECONDS 2.00

SOLID R2 VALUE 0.9992
$ 4 RANGE (HIGH OR LOW) L ow

96000908 INSTRUMENT UNCERTAINTY (IU) AI.01
Y ,A INSTRUMENT RESULT (IR) ' .U08

0 DETECTION LEVEL pii - 1.84E+00'

FUS-ZR01 CONCENTRATION IN SOLUTION (alL) 7.48E-04
Y'N 66RESULT (Vglg) 3.39E+02

S95T004185 RELATIVE % UNCERTAINTY 1.8

Result = Conc. In Solution (g/L) * 1000000 1 DgIL

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU I IR * 100

Concentration in Solution (g/L) = IR DF * PF

I:\925009\OUT\U5379.WB1

INT ,

O1 45
4SHA ,yt6 Potnf '7

KNT Date: 14-Feb-98

nature of Chemist JLS Date: 'tt _

SAMPLE.WBI REV 1.2 925009ML

RCJ

297502/16/96



WHC-SD-WM-DP-10 3, REV 1

WORKBOOK PAGE: SAM9
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

SAMPLE
RWN OL_-ff VOLUME OF SAMPLE (mL) (SS) 1.00

5379 DILUTION FACTOR OF SAMPLE (DF) 1.00
as PREPARATION FACTOR OF SAMPLE (PF) 10.00

DIGEST FACTOR (Dg/L) 1.9956
LIFETIME IN MICROSECONDS 249.00

SOLID 1R2VALUE 0.9992
RANGE (HIGH OR LOW) LOW

96000908 INSTRUMENT UNCERTAINTY (IU) 6.11E-07
Rerr INSTRUMENT RESULT (IR) 3.57E-05

0 DETECTION LEVEL pglg 1.85E-01

FUS-ZR01 CONCENTRATION IN SOLUTION (g/L) 3.57E-04
F-p# RESULT (pglg) 1.79E+02

S95T004186 RELATIVE % UNCERTAINTY 1.7
40nitrnttCOd±

U-02
MPrpaidB

RCJ

JLS

KNT
Dt Com

02114196
AnalyI s Dat

02113/96
Anass Time

01:45 PM

BY-106

Result = Conc. In Solution (g/L) * 1000000 1 Dg/L

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU IR *100

Concentration In Solution (g/L) = IR * DF * PF

297111:\925009\OUT\U5379.WBI

SAMPLE

Analyst: KNT Date: 14-Feb-96

signature of Chemist: JLS Date:
SAMPLE.WB1 REV 1.2 0 925009ML

02/14/96



WHC-SD-WM-D-103, REV. 1
WORKBOOK PAGE: SPIKE10
Uranium by Phosphorescence: LA-925-009 (A-1 ) LIQUIDISOLID

ABU,_ SPIKE
SPK SPIKE BOOK # 22B55
dilrk6 VOLUME OF SAMPLE + SPIKE (mL) (SS) 1.00
5379 DILUTION FACTOR OF SAMPLE + SPIKE (DF) 1.00

.T : od PREPARATION FACTOR OF SAMPLE + SPIKE (PF) 10.00
DIGEST FACTOR OF SAMPLE (DDF) 1J95u

-Ia - LIFETIME IN MICROSECONDS 218.00
SOLID R2VALUE 0.9991

' tch WuMbkr &. RANGE (HIGH OR LOW) HIGH
96000908 INSTRUMENT RESULT (IR) 6.SOE-04

CONCENTRATION IN SOLUTION (g/L) (CONC) 6.90E-03
0 SPIKE VALUE (gL) (SV) 5.69E-02

AN e Pj INITIAL VOLUME OF SPIKE (mL) (IV) 0.10
FUS-ZR01 ORIGINAL SAMPLE VOLUME BEFORE PREP (mL) (OSV) 1.00

ash 16 Ntinib~ -; CONCENTRATION IN SOLUTION (gL) FROM SAMPLE FO (SR) 3.67E-04

Concentration = IR * DF * PF

QC Actual (pglmL) - SV (glL) * 1000

QC Found (pg/mL) = (CONC - SR)* OSVIV * 1000

% Recovery = QC FOUND I QC ACTUAL

02113196 QC ACTUAL = 5.69E+01 pg/mL
I . rai m -QC FOUND = 6.54E+01 pg/mL

01:45 PM % SPIKE RECOVERY = 115.0%
Aim I.e Point-

BY-106

Anatyst: KNT Date: 14-Feb-96

Esignature of Chemist: JLS Date: 9 o (6 t,
SPIKE.WB1 REV 1.2 (.) 925009L

2977
1:\925009\OUT\U5379.WB1

S95T004186
AJnyttument C94071

U-02

RCJ
'ChomIsft

JLS

'TAnalys=
KNT

02DteC4Iet

* 24t 1419s at

02/14/96



WORKBOOK PAGE: DUPI1
Uranium by Phosphorescence: LA-925-009 (A-1)

|DP

WHC-SD-WM-DP-103, REV. 1

LIQUIDISOLID

DUP
VOLUME OF SAMPLE (mL) (SS) 1.00

5379 DILUTION FACTOR OF SAMPLE (DF) 1.00
TeUCd PREPARATION FACTOR OF SAMPLE (PF) 10.00

DIGEST FACTOR (DgIL) 119556
LIFETIME IN MICROSECONDS 230.00

SOLID R2VALUE 0.9994
a~ RANGE (HIGH OR LOW) LOW
96000908 INSTRUMENT UNCERTAINTY (IU) 6.59E-07

.= IINSTRUMENT RESULT (IR) 4.02E-05
0 DETECTION LEVEL pglg 1.89E-01

FUS-ZR01 CONCENTRATION IN SOLUTION (gIL) 4.02E-04
"-*1111 iDllT-" RESULT (pgg) 2.06E+02

S95T004186 RELATIVE % UNCERTAINTY 1.6
>4rninde i0 o e2

KNT

02114196
diAn~ayI&DatCe .

0213196

01:45 PM

--- BY-1os--

Result= Cone. in Solution (g/L)* 1000000 /Dg/L

Detection Level = 3.70 E-08 * OF * PF *1000000/ DF

Relative % Uncertainty = IUI IR 100

Concentration In Solution (gfL) = IR * OF * PF

Jnalyst: KNT Date: 14-Feb-96

Signature of Chemist: c- , JLS Date: 41.-_9 '

SAMPLE.WB1 REV 1.2 925009ML

2978
1:\925009\OUT\U5379.WBI

U-02
wriiareiMdb

RCJ

JLS

02/14/96



worklistdata Version 0.0 05/16/95
02/14/96 14:14

WHC-SD-WM-DP-103, REV. I

LABCORE Completed Worklist Report for Worklist# 5382

Analyst: dgg Instrument: U01 Book# DD ,SQ

Method: L- ,5-cpO\ Rev/Mod A-(

Worklist Comment: BY-106 FOR URANIUM: SS= 1-10ML (USE .1ML SPIKE) RTS!

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

I STD : , , :, _, 0.. 1 1-f 1-11' '". . fl - " ,S. e..fg:"" "0.06 1" -: t.c... ,. .1:..... ... ..

2 BLNK-PREP 0 U-02 SOLID 1 <1.75e-i 0.000 ug/g

4 DUP 895T004187 0 Z U-02 SOLID 5.14E+01 1.993+02 117.890 RPD

5 SfL "9STb041i8 f 6. Z U-02 .0)D ./A 2...+. ..1.7 .g.g

6 Dp 895T004188 0 Z U-02 SOLID 2.38E+02 2.53E+02 6.110 RPD

7 ShUayt S9$T00418S9 0 Z SOLID. . A 3.4OE+2 t.1l ig/t
8 DUP S95T004189 0 Z U-02 SOLID 3.403+02 3.273+02 3.900 RPD
9 SAMPL S95T004±tO f Z, U-. 2 SOLID N/A . .34+C2 0.204 ig/g

S95T004190 0 Z

SOoS004190o 6z
U-02 SOLID S.69E+01 6.119+01 107.380 % R.covry

SOLI'D 2.34.+2 2.35E+2 0,43O JtPD

Final page for worklist# 5382

Analyst Signature Date Analyst Signature Date

fDate

S5 XT OO4\ 7

-ye % t

a0d\ 'b-- rerun du-L_,

-' 6O-ntt an d cKLopcs. ..

Units shown for QC (BLK/BKG) may not reflect the actual units. 2979

Page:. I

10 SWX

11 DfP

evi~ewl S-Iftnture



WHC-SD-WM-DP-103, REV. I
Page:, I

LABCORE Data Entry Template for Worklist# 5382

Analyst: xf'.4Instrument: UAO1 - Book# 23IS4(

Method: LA-925-009 Rev/Mod 0-

Worklist Conment: BY-106 FOR URANIUM: SS= 1-10ML (USE .1ML SPIKE) RTS!

S Type Sample# R A Test Matrix Group# Project

* 1 STD U-02

U-02- 2 BLNK-PREP

SOLID

SOLID

S95T004187 0 Z U-02

Analytes Requested: U-02

S95T004187 0 Z U-02

S95T004188 0 Z U-02
Analytes Requested: U-02

S95T004188 0 Z U-02

S95T004189 0 Z U-02

Analytes Requested: U-02

S95T004189 0 Z U-02

S95T004190 0 Z U-02
Analytes Requested: U-02

S95T004190 0 Z U-02

S95T004190 0 Z U-02

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

95000229 BY-106

95000229 BY-106

95000229 BY-106

95000229 BY-106

Final page for worklist # 5382

~,2+~--% OSov
Analyst Sighhture Date /

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

Analfst Signature

2980

02/01/96 12:00
A-0004-1

3 SAMPLE

.4 DUP

5 SAMPLE

6 DUP

7 SAMPLE

- 8 DUP

9 SAMPLE

" 10 SPK

11 DUP

Data Entry Comments:

Date



WHC-SD..WM.DP.IOS, REV. I
URANIUM ANALYSIS

Sample ID 895TOO4189
Description BY-106
Ref. Ratio 1.06
Laser Pulses 500
Lifetime 235 + 1.399 us
R2 .9985
Integrated 58837
Range: HIGH

Sample ID S95TOO4189-DUP
Description BY-106
Ref. Ratio 1.066
Laser Pulses 500
Lifetime 225 - 1.4 us
R2 .9983
Integrated 50289
Range: HIGH

Sample ID S95TOO4190
Description BY-106

Ref. Ratio 1.087
Laser Pulses 500
Lifetime 260 + .911 us
R2 .9995
Integrated 856678
Range: LOW

Date/Time 02/12/96/04:40:54
Cal Y=6.87E+07X-2.55E+02
Intensity 3626 (t= 39
Conc 6.64E-05 + 2.20E-06 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 6.64E-05 + 2;20E-06 g/L

Date/Time 02/12/96/04:42:51
Cal Y=6.87E+07X-2.55E+02
Intensity 3146 (t= 39
Conc 5.95E-05 + 1.99E-06 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 5.95E-05 +, 1.99E-06 g/L

Date/Time 02/12/96/04:47:36
Cal Y=4.71E+09X+4.88E-04

Intensity 47321 (t= 364
Conc 4.24E-05 + 6.24E-07 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 4.24E-05 + 6.24E-07 g/L

- -- -- -------------------- --- -

Sample ID 895TOO4190-DUP
Description BY-106
Ref. Ratio 1.091
Laser Pulses 500
Lifetime 246 + .704 us
R2 .9997
Integrated 808133
Range: LOW

Sample ID S95T004190-SPK
Description BY-106
Ref. Ratio 1.081
Laser Pulses 500
Lifetime 238 + 1.246 us
R2 .9988
Integrated 616433
Range: HIGH

Date/Time 02/12/96/04:50:34
Cal Y=4.71E+09X+4.88E-04
Intensity 46245 (t= 364
Conc 4.51E-05 + 6.41E-07 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 4.51E-05 + 6.41E-07 g/L

Date/Time 02/12/96/04:53:56
Cal Y=6.87E+07X-2.55E+02
Intensity 37865 (t= 39
Conc 6.53E-04 + 2.14E-05 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 6.53E-04 + 2.14E-05 g/L

2981

us)

us)

us)

us)

us)



URANIUM ANALYSIS

Sample ID 22B56
Description LMCS STD.
Ref. Ratio 1.043
Laser Pulses 500
Lifetime 288 + 1.697 us
R2 .9985
Integrated 67759
Range: HIGH

Sample ID PREP-BLANK
Description BY-106
Ref. Ratio 1.042
Laser Pulses 500
Lifetime + us
R2

WHC-SD-WM-DP-103, REV. 1

Date/Time 02/12/96/04:09:46
Cal Y=6.87E+07X-2.55E+02
Intensity 3567 (t= 39
Conc 6.38E-05 + 2.0E-06 g/L
Dilution Factor 1 mL/mL

us)

FINAL RESULT-6.38E-05 + 2.OBE-06 g/L

Date/Time 02/12/96/04:16:52
Cal Y=4.71E+09X+4.88E-04
Intensity -153 (t= 39 us)
Conc + g/L
Dilution Factor 1 mL/mL

Integrated 0 FINAL RESULT
Range: LOW
Sample <= Blank

-----------------------------------------------------------------------------

Sample ID 595TOO4187
Description BY-106
Ref. Ratio 1.072
Laser Pulses 500
Lifetime 239 + .878 us
R2 .9994
Integrated 713562
Range: LOW
Sample ID 595TOO4187-DUP
Description BY-106
Ref. Ratio 1.068
Laser Pulses 500
Lifetime 251 + .84 us
R2 .9995

Date/Time 02/12/96/04:25:57
Cal Y=4.71E+09X+4.88E-04
Intensity 43509 (t= 39
Conc 1.09E-05 + 1.43E-07 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 1.09E-05 + 1.43E-07 g/L

Date/Time 02/12/96/04:29:17
Cal Y=4.71E+09X+4.88E-04
Intensity 49014 (t= 338
Conc 4.21E-05 + 6.20E-07 g/L
Dilution Factor I mL/mL

us)

us)

Integrated 876110 FINAL RESULT 4.21E-05 + 6.20E-07 g/L
Range: LOW

---------------------------------------------------------------------------------

Sample ID S95TOO4188
Description BY-106
Ref. Ratio 1.049
Laser Pulses 500
Lifetime 199 + .715 us
R2 .9994
Integrated 41400
Range: HIGH

Sample ID 895TOO4188-DUP
Description BY-106
Ref. Ratio 1.065
Laser Pulses 500
Lifetime 214 + .997 us
R2 .9991
Integrated 43729
Range: HIGH

Date/Time 02/12/96/04:34:39
Cal Y=6.87E+07X-2.55E+02
Intensity 2811 (t= 39
Conc 5.60E-05 + 1.81E-06 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 5.60E-05 + 1.81E-06 g/L

Date/Time 02/12/96/04:37:18
Cal Y=6.87E+07X-2.55E+02
Intensity 2940 (t= 39
Conc 5.48E-05 + 1.79E-06 g/L
Dilution Factor 1 mL/mL

FINAL RESULT 5.48E-05 + 1.79E-06 g/L

2982

us)

us)



WHC-SD-WM-DP- 103, REV. 1
WORKBOOK PAGE: STDi
Uranium by Phosphorescence: LA-925-009 (A-1 LIQUID/SOLID

6 s STANDARD BOOK # 22B56
5382 VOLUME OF SAMPLE (mL) (SS) 1.00

Qi-440e DILUTION FACTOR OF SAMPLE (DF) 1.00
PREPARATION FACTOR OF SAMPLE (PF) 1.00

a LIFETIME IN MICROSECONDS 288.00
LIQUID R2 VALUE 0.9985

Th6w'm RANGE (HIGH OR LOW) HIGH
96000911 IINSTRUMENT UNCERTAINTY (U) 2.08E-06

eruh 6 INSTRUMENT RESULT (IR) 6.38E-05
0 DETECTION LEVEL (pg/mL) 3.70E-05

NIA RESULT (pglml) 6.38E-02
.=itn tttI VALUE OF STANDARD 6.38E-02

22B55 %RECOVERY 100.00
,Jnstrument Code< RELATIVE % UNCERTAINTY 3.3

U-02
repared By=

RCJ

JLS

DGG
'-4Dateinjtj

02113196

Analysefla1Z.
02/12J96

A MNalis Tme =7
04:09 AM

B0Sample Point
BY-1 06

Result = DF * PF * IR * 1000

Detection Level = 3.70 E-08 * DF * PF *1000

% Recovery = Result I Value of Standard *100

Relative % Uncertainty = IU / IR * 100

Anayst: DGG Date: 13-Feb-96

Si nature of Chemist JLS Date: 9 f\
STANDARD.WB1 REV 1.2 9250O L

2983
1:\925009\OUT\U5382.WBI

STDO STANDlARD

02113/96



WORKBOOK PAGE: BLANK2
Uranium by Phosphorescence: LA-925-009 (A-1)

BLNK-PREP

WHC-SDWu-Dp-103, REV. 1
LIQUID/SOLID

BLANK

r ' t t VOLUME OF SAMPLE (mL) (SS) 1.00
5382 DILUTION FACTOR OF SAMPLE (DF) 1.00

a -i PREPARATION FACTOR OF SAMPLE (PF) 10.00
DIGEST FACTOR (DgIL) 2.1196

t a9 - LIFETIME IN MICROSECONDS 0.00
SOLID R2 VALUE . 0.0000
biti N br RANGE (HIGH OR LOW) LOW

96000911 INSTRUMENT UNCERTAINTY (IU) 0.00E+00

nn_!&fuWINSTRUMENT RESULT (IR) 0.OOE+00
0 DETECTION LEVEL pglg 1.75E-01

N/A CONCENTRATION IN SOLUTION (g9L) 0.OOE+00
ie #- RESULT (pg/g) 0.OOE+00

BLANK RELATIVE % UNCERTAINTY
tj amrenia.dr

U-02
'AErenared 89-

02113/96 -

02/12196
iAnahysI Tie-ttJ

04:09 AM

- BY-106

Result = Conc. in Solution (gL) * 1000000 1 DgIL

Detection Level = 3.70 E-08 * DF * PF * 10000001 OF

Relative % Uncertainty = IUI IR *100

Concentration in Solution (g/L) = IR * OF * PF

\eon\<.. Y-ezu k* '%

Z6 -khlo n \W_ .

ddkcse~kon \tUc.

Fvz1 -k
-

.

I:\925009\OUT\U5382.WB1

kjAnalyst: DGG Date: 13-Feb-96

ISignature of Chemist: JLS Date:

BLANK.WB1 REV 1.2 925009ML

02/14/96 28



WHC-SD-WM-DP-103, REV. I

WORKBOOK PAGE: SAM5
Uranium by Phosphorescence: LA-925-009 (A-1)

SAMPLE

LIQUID/SOLID

SAMPLE
VOLUME OF SAMPLE (mL) (SS) 1.00

5382 DILUTION FACTOR OF SAMPLE (DF) 1.00
osO -PREPARATION FACTOR OF SAMPLE (PF) 10.00

DIGEST FACTOR (OgWL) _2.3536
*ati LIFETIME IN MICROSECONDS 199.00
SOLID R2VALUE 0.9994

RANGE (HIGH OR LOW) HIGH
96000911 INSTRUMENT UNCERTAINTY (IU) 1.81E-06

6 INSTRUMENT RESULT (IR) 5.60E-05
0 DETECTION LEVEL pglg 1.57E-01

FUS-ZR01 CONCENTRATION IN SOLUTION (g/L) 5.60E-04
Si pll RESULT (pg/g) 2.38E+02

S95T004188 RELATIVE % UNCERTAINTY 3.2
" frinflit Codt -L04

ate ,Complet67
02113/16

4AnaIysIsDati
0212196

tAnalysIs TIMn-
04:09 AM

Sfam pie PoIn
BY-1 06

Result = Conc. In Solution (g/L) * 1000000 1 Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU I IR *100

Concentration In Solution (gL) = IR * DF * PF

Analyst: DGG Date: 13-Feb-96

Sinature of Chemist CJLS Date:

SAMPLE.WB1 REV 1.2 C 925009ML

2985

:\925009\OUT\U5382.WB1

U-02'
2tWPrepaed 8y4 -

RCJ
tEthiniift -

02/13/96



WHC-SD-WM-DP-103, REV. 1

WORKBOOK PAGE: DUP6
Uranium by Phosphorescence: LA-925-009 (A-1)

DUP

LIQUID/SOLID

DUP
0* t _ VOLUME OF SAMPLE (mL) (SS) 1.00
5382 DILUTION FACTOR OF SAMPLE (DF) 1.00

ebt Cdot- PREPARATION FACTOR OF SAMPLE (PF) 10.00
DIGEST FACTOR (Dg/L) 21628

Matr~ix' LIFETIME IN MICROSECONDS 214.00
SOLID R2VALUE 0.9991

1 in r RANGE (HIGH OR LOW) HIGH
96000911 INSTRUMENT UNCERTAINTY (IU) 1.79E-06

stun INSTRUMENT RESULT (KR) 5.48E-05
0 DETECTION LEVEL pglg 1.71E-01

FUS-ZR01 CONCENTRATION IN SOLUTION (g/L) 6A8E-04
Ifdinp i% RESULT (pglg) 2.53E+02

S95T004188 RELATIVE % UNCERTAINTY 3.3
;Instrument Codr'

U-02
4#t-P hpred:By

RCJ-

DGG
Stfiiatt Complttt

02113196
,tAnaiysis Date t'7

02112196
70nalysIsln -m

04:09 AM
ama Point

--. BY-1os

Result = Conc. In Solution (g/L) * 1000000 I DgIL

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty= IU I IR *100

Concentration in Solution (gIL) = IR * DF * PF

Analyst: DGG Date: 13-Feb-96

lSinature of Chemist: JLS Date: D/(4 t9
SAMPLEWB1 REV 1.2 "-/ 925009ML

I:\925009\OUT\U5382.WBI 02/13/96



WHC-SD-WM-DP-103, REV. 1

WORKBOOK PAGE: SAM7
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUIDISOLID

SAMPLE
t.V- OLUME OF SAMPLE (mL) (SS) 1.00

5382 DILUTION FACTOR OF SAMPLE (DF) 1.00
aifled PREPARATION FACTOR OF SAMPLE (PF) 10.00

DIGEST FACTOR (DgIL) 1.9528
AliMttMattjri LIFETIME IN MICROSECONDS 235.00

SOLID 1R2VALUE 0.9985
Surnf ~ -RANGE (HIGH OR LOW) HIGH

96000911 INSTRUMENT UNCERTAINTY (IU) 2.20E-06
Re'run- INSTRUMENT RESULT (IR) 6.64E-05

0 DETECTION LEVEL pglg 1.89E-01

FUS-ZR01 CONCENTRATION IN SOLUTION (g/L) 6.64E-04
am letP- RESULT (pglg) 3.40E+02

S95T004189 RELATIVE % UNCERTAINTY 3.3

NUriintP de
U-02

RCJ

JLS
40 AaIlyaK

DGG

02/13 I96
Analyals Date

02J12196

04:09 AM

aY-10int
BY-1 06

Result = Conc. In Solution (g/L) * 1000000 ! DgIL

Detection Level = 3.70 E-08 * DF * PF *10000001 DF

Relative % Uncertainty = IU IR * 100

Concentration In Solution (g/L) = IR * DF * PF

Analyst: DGG Date: 13-Feb-96

Signature of Chemist: JLS Date: Z4. 9
SAMPLE.WBI REV 1.2 ( 925009ML

2987

1:\925009\OUT\U5382.WB1

SAMPLE

02/13/96



WORKBOOK PAGE: DUP8
Uranium by Phosphorescence: LA-925-009 (A-1)

1 DUP

LIQUID/SOLID
WHC-SD-WM-DP-103, REV. 1

DUP D
lokL OLUME OF SAMPLE (mL) (SS) 1.00

5382 DILUTION FACTOR OF SAMPLE (DF) 1.00
PREPARATION FACTOR OF SAMPLE (PF) 10.00
DIGEST FACTOR (DgIL) 1.8188

atrix LIFETIME IN MICROSECONDS 225.00
SOLID R2VALUE 0.9983

U 9 in RANGE (HIGH OR LOW) HIGH
96000911 INSTRUMENT UNCERTAINTY (IU) 1.99E-06

r M" INSTRUMENT RESULT (IR) 5.95E-05
0 DETECTION LEVEL pg/g 2.03E-01

FUS-ZR01 CONCENTRATION IN SOLUTION (g/L) 5.95E-04
j Samp&# RESULT (pglg) 3.27E+02

S95T004189 RELATIVE % UNCERTAINTY 3.3

U-02
repa r d y

RCJ

ChiemistC
-- JLS

DGG

Doat Cmpl ete J
02113196

7.tAnalysIs Damte
02f12/96.

04:09 AM
C BSampIs Point

BY-l1s.

Result = Conc. In Solution (gIL) * 1000060 1 DgIL

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU I IR *100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: DGG Date: 13-Feb-96

lSignature of Chemist: JLS Date: fV/q /'

SAMPLE.WBI REV 1.2 C-" 925009ML

29388
1:\925009\OUT\U5382.WB1 02/13/96



WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: SAM9
Uranium by Phosphorescence: LA-925-009 (A-I) LIQUIDISOLID

SAMPLE
0i VOLUME OF SAMPLE (mL) (SS) 1.00
5382 DILUTION FACTOR OF SAMPLE (DF) 1.00

~ CdPREPARATION FACTOR OF SAMPLE (PF) 10.00
DIGEST FACTOR (DgIL) 1.8144
LIFETIME IN MICROSECONDS 260.00

SOLID R2VALUE 0.9995
at& Numirn RANGE (HIGH OR LOW) LOW
96000911 INSTRUMENT UNCERTAINTY (IU) 6.24E-07

Rrn. INSTRUMENT RESULT (IR) 4.24E-05
0 DETECTION LEVEL pglg 2.04E-01

PUS-ZR01 CONCENTRATION IN SOLUTION (gL) 4.24E-04
nl Sample # RESULT (pgg) 2.34E+02

S95T004190 RELATIVE % UNCERTAINTY 1.5
alhatiMenit Cod 4

U-02
- Irdepi'dTBy

RCJ
WC''ii -1-'--

JLS

i -ZAnalysi-'
DGG

lDate CoMpIete
02113196

.AIyalyslei Dt
02112196

04:09 AM
YS-mpIP6Int

BY-joe

Result = Conc. in Solution (g/L) * 1000000 1 D9gL

Detection Level = 3.70 E-08 * OF * PF * 10000001 DF

Relative % Uncertainty = IU I IR *100

Concentration in Solution (g1L) = IR * DF * PF

Analyst DGG Date: 13-Feb-96

ISignature of Chemist: JLS Date: I q [9 , q
SAMPLE.WB1 REV 1.2 -9Z5009ML

2M 89
:\925009\OUT\U5382.WB1

SAMPLE

02/13/96



WORKBOOK PAGE: SPIKE10
Uranium by Phosphorescence: LA-925-009 (A-1 ) LIQUIDISOLID

.

VHC-SD-WM-DP-103, REV. 1

SPK SPIKE BOOK# 22B55
2EWkg $ VOLUME OF SAMPLE + SPIKE (mL) (SS) 1.00
5382 DILUTION FACTOR OF SAMPLE + SPIKE (DF) 1.00

a igt- - PREPARATION FACTOR OF SAMPLE + SPIKE (PF) 10.00
DIGEST FACTOR OF SAMPLE (DDF) _ 14

- LIFETIME IN MICROSECONDS 238.00
SOLID R2VALUE 0.9988

ati&n8 t 2 RANGE (HIGH OR LOW) HIGH
96000911 INSTRUMENT RESULT (IR) 6.53E-04

S -CONCENTRATION IN SOLUTION (gIL) (CONC) 6.53E-03
0 SPIKE VALUE (g/L) (SV) 5.69E-02

M*$ampWProj INITIAL VOLUME OF SPIKE (mL) (IV) 0.10
FUS-ZR01 ORIGINAL SAMPLE VOLUME BEFORE PREP (mL) (OSV) 1.00

ICONCENTRATION IN SOLUTION (g/L) FROM SAMPLE FO (SR) 4.24E-04

Concentration = IR * - PF

QC Actual (pg/mL)= SV (gIL) * 1000

QC Found (pg/mL) = (CONC - SR) * OSVI IV *1000

% Recovery = QC FOUND I QC ACTUAL

02/12196 1 QC ACTUAL = 5.69E+01 pglmL
-AnaIls"1I1- -L2C FOUND = 6.11E+01 pg/ML

04:09 AM % SPIKE RECOVERY = 107.3%

BY-106

lAnal yt DGG Date: 13-Feb-96

SIgnature of Chemist: JLS Date: 4/q(,
SPIKE.WB1 REV 1.2 925009ML

2990
1:\925009\OUT\U5382.WB1

S95T004190

2 B02~ r

RCJ
ME 4 ChiIsteC

JLS

DGG.

02113/96

4 AnalysIs Dat -.

SPIKE

02114/96



WHC-SD-WM-DP103, REV 1
WORKBOOK PAGE: DUP11
Uranium by PhosphoresCenCe: LA-925-009 (A-1) LIQUID/SOLID

DUP
VOLUME OF SAMPLE (mL) (SS) 1.00

5382 DILUTION FACTOR OF SAMPLE (DF) 1.00
-Pff eit'C d PREPARATION FACTOR OF SAMPLE (PF) 10.00

DIGEST FACTOR (DgIL) 1.9196
a LIFETIME IN MICROSECONDS 246.00

SOLID R2VALUE 0.9997
bitfiiRANGE (HIGH OR LOW) LOW

96000911 INSTRUMENT UNCERTAINTY (IU) 6.41E-07
Rerfn" INSTRUMENT RESULT (IR) 4.51E-05

0 DETECTION LEVEL pglg 1.93E-01

FUS-ZR01 CONCENTRATION IN SOLUTION (gIL) 4.51E-04
am I# ' RESULT (pg/g) 2.35E+02

S95T004190 RELATIVE % UNCERTAINTY 1.4

U-02
-e#+reparedBy 4 .

RCJ

- JLS

DGG
.Date Complete

02113/96
nalysiL Daaiyp

02f12/96

04:09 AM

MSaipIPoin0 t
BY-1os

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ OF

Relative % Uncertainty = IU I IR * 100

Concentration In Solution (g/L) = IR * DF * PF

:\925009\OUT\U5382.WB1

DUP

Analyst: DGG Date: 13-Feb-96

Signature of Chemist: 9=-A . RL i JLS Date: ' I- z
SAMPLE.WB1 REV 1.2 C 925009ML

02/13/96



~~tIIPIr
.v,;~ jI
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worklistdata Version 0.0 05/16/95
02/29/96 09:45

LABCORE Completed Worklist Report for Worklist# 5383

Analyst: dgg Instrumil$: UOI Book# D15 (

MiOthd -dUA R /Md A , ie0U : ev V

Worklist Comment: BY-106 FOR

Seq Type Sample# R A

1stD 0, :.U-02
2 BLNK-PREP 0 U-02

35, L 7*:6tSi6 .0 Z 0,02.
4 DUP S96T000106 0 Z U-02
5 S. s96Tq1o- i6 ... . .u-..

6 SAMPLE S96T000107 0 2 U-02

7 DUP 5t6g1A7 0 1 U-2
8 SAMPLE S96T000250 0 2 U-02

10 SAMPLE S96T000251 0 2 U-02
11 DUP 96T000251 i U-02

Analyst Signature

Tes

,, "I1URAIU S= 1-10ML (USE .,1ML SPIKE) R

t M~i Actta Found I L or Yield Unit

D 40
SOL$ .38e-j S - .10%Rcvr
SO 9 e- ug/g
SOLJA 4, e+1 .193 ug/g
SOLI .4 e+1 71e1 1.5 P

SOL1 ?0 2. 2.700 % Recovery

SQ .27e+2 1. 14e+2 10.790 RPD

so /0'A 2.01e+1 P.164 ug/9
SOL1 .0e+-1 1.91e+ 5.1 RPD

SCUD W/A 6.66e+1 0.210 ug/g

Fin~a pale for' worklist# 5383

Date

e1 4.

eviewei

1~!t ~
1 ~L

~4 'II
;'tK' ~
Id

I.

44r
I,

ti

IL

TS!

Date

Units shown for QC (BLKIBKG) may not reflect the zctual units.

* C0SD-WM-DP-i, REV 1
Page: I

4. 1

I I



02/01/96 12:06
A-0004-1

WHC-SD-WM-DP-103, REV 1
Page:.

LABCORE Data Entry Template for Worklist# 5383

Analyst: ]c/ Instrument: UA01 Book# 2c2 L56
Method: LA-925-009 Rev/Mod /I M k .ok 2. 65'5'

Worklist Comment: BY-106 FOR URANIUM: SS= 1-10ML (USE .1ML SPIKE) RTS!

S Type Sample# R A Test Matrix Group# Project

1 STD

. 2 BLNK-PREP

3 SAMPLE

4 DUP

5 SPK.

-6 SAMPLE

7 DUP

8 SAMPLE

9 DUP

10 SAMPLE

11 DUP

U-02

U-02

S96TOO0106 0 Z U-02
Analytes Requested: U-02

S96T000106 0 Z U-02

S96T000106 0 Z U-02

S96T000107 0 Z U-02
Analytes Requested: U-02

S96T000107 0 Z U-02

S96T000250 0 Z U-02
Analytes Requested: U-02

S96T000250 0 Z U-02

S96T000251 0 Z U-02

Analytes Requested: U-02

S96T000251 0 Z U-02

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

SOLID

95000229 BY-106

95000229 BY-106

95000229 BY-10G

95000229 BY-106

Final page for worklist # 5383

A4.4V& ?/ -a-2 7

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

AnAlyst Signature ' Date

2!J93

Data Entry Comments:

DateAnalyst Sit re



URANIUM ANALYSIS

Sample ID ST000251-DUP Dateltime 02/22/96/23:30:46
Description BY-106 Cal Y=5.52E+09X+4.88E-04
Ref. Ratio 1.086 Intensity 45980 (t= 39
Laser Pulses 500 Ccnc 1.04E-05 + 1.21E-07 g/L
Lifetime 219 + .66 us Dilution Factor I uL/mL
R2 .9996
Integrated 729814 FINAL RESULT 1.04E-05 + 1.21E-07 g/L
Range: LOW
--------------------------------- -

WHC-SD-WM-DP-103, REV. 1

us)

2994

------ 7



WHC-SD-WM-DP-103, REV. I
URANIUM ANALYSIS

Sample ID 896T000106-SPK
Description BY-106
Ref. Ratio 1.051
Laser Pulses 500
Lifetime 171 4 .688 us

± R2 .9993
Integrated 412947
Range: HISH

Sample ID 696rOO0107
Description SY-106
Ref, Ratio 1.056
Laser Pulses 500
Lifetize 161 + 2.092 us
R2 .928
Integrated 10733 FI
Range: LOW

-.pis 'I" Ti6700O107-D K
Descriotiom BY-106
Ref. Ratio 1.073
'aser Pulses 300
Lifitize 165 4 2.228 s
R2 .9922
integrated 46393 FI
Range: LOW

Sarple ID 596T000250
Description BY-l106
Ref. Ratio 1.051
Laser Nlses 500
Lifetirs 218 + .244 us
92 .9?
Integrated 3 6754 F:N
Range: LN
Sample ID 6961000250-DP
Description BY-06
Ret, Ratio 1.067
Laser Pulses 500
Lifetime 205 .,404 us
R2 ,5198
Ilntegrted 2?S£67 FINf
Ranc:z LOW
Sample ID 696T000251
Description BY-106
Ref. Ratio 1.081
Laser Pulses 500
Lifetige 208 + .775 us
R2 .9994
Integrated 691106 FINA
Range: LN|

Date/Time 02122/96/22:51:46
Cal Y=7.74E+07%+284.578
Intensity 32715 (t= 39 us)
Conc 5.40E-04 + 1.72E-05 g/L
Dilution Factor I mL/mL

FINAL RESULT 5.40E-04 + 1.72E-05 g/L

Date/Tiae 02/22/96/22:54:Mq
Cal Y=5.52E+09X+4. SE-04
Intensity 48102 (t= 182
Conc 2.39E-05 + 1.0E-06 g/L
Dilution Factor I rl/nL

AL RESULT 2,39E-05 + 1.01E-06 g/L

Date/Tie 02/22/56i22:35:42
Cal Y=5,52E+09X+4,B8E-04
Intensity 46061 (t= 182
Cont 2.20E-05 + 9.48E-07 a/L
L ilutkcL Factor I 9LE0

NAL RESULT 2.20E-05 + 9.49E-07 g/L

Date/TUiA 02/22/96/23:19:54
Cal Y=5.52E+09X+4.BBE-04
Intensity 19818 (t= 39
Cont 4.54E-06 + 4.81E-08 g/L
Dilution Factor I RL/eL

AL RESULT 4.54E-06 + 4.82E-08 g/L

Date/Tire 02/22/96/23:fl:s1
Cal Y=5.52E+09X+4,ESE-04
ITtsnsity 19052 (t= 39
Conc 4,55E-06 + 5.02E-oS g/L
Dilution Factor 1 L/g1

L RESULT 4.SSE-06 i 5.02E-08 g/L

Date/Tire 02/22/96/23:26:49
Cal Y=5.52E+09X+4,8E-04
Intensity 45975 (t= 65
Conc 1.17E-05 + 1.48E-07 g/L
Dilution Factor I slf/m

L RESULT 1.17E-05 + 1.48E-07 g/L

us)

us)

us)

us)

us)



WHC-SD-WM-DP-103, REV. I
URANIUM ANALYSIS

Sample ID 22856 Date/Tie 02/22/96/22:30:25

Description LICS STD. Cal Y=7,74E+07X+284.578

Ref. Ratio 1.009 Intensity 4143 (t= 39 us)

Laser Pulses 500 Conc 6,07E-05 + 1.86E-06 gIL
Lifetime 282 + .439 us Dilutioh Factor I st/@L

R2 .9999
i Integrated 80214 FINAL RESULT 6.07E-05 + 1.86E-06 g/L

Sample ID PREP-BLK Date/Tize 02/22196/22:38;10
Description BY'106 Cal Y=7.74E+07X+284.578
Ref. Ratio 1.04 Intensity -1 (t= 39 - C
Laser Pulses 500 conc -3.68E-06 + 1. ' t g/L
Lifetime + us Dilution &Pr I L/L
R2
integrated 0 FT L RESULT -3.&BE-Ob + 1.12E-07 g/L
Range: PIGH
gample 3= 18ak
---------------------------------------------------------
s;qpje ID FREPP-BL Date/lire 02/22/96/22:-8:51

ecraptns Fr-iO6 CCPS=.52E--C9%+t88E-04

Ref. 0 --. EtEr 1 'IT (t= 39 us)
Laser Pulses 500 Con[ + g/L
Lifeti-e + us Dilution Factor I mL/eL
R2
ntegrated 0 FINAL RESULT
Fange LOW
Seepl? <= Blank

Sample ID 696T000106 Date/Time 02(22/I6/22:43:38
Description BY-106 Cal Y=5.52+0X+488--04
Ref, Ratio 1.052 intensity 52084 (t= 39 us)
Laser Pulses 500 Conc 1.24E-05 + 1.S3E-b7 9L
LifetinP 170 i .801 us Dilution Factor I eL/eL
R2 .9991
Integrated 670852 FINAL RESULT 1.24E-05 + 1.93E-07-g/L
Range: LOW -

Sample ID 896T000106-DUP Date/Time 02122196/22:48:13
Description BY-106 Cal Y=5.52E+09X+4.8BE-04
Ref. Ratio 1.052 Intensity 47405 (-t= 65 us)
Laser Pulses 500 Conc 1,26E-05 + 1.85E-07 g/L
Lifetime 179 + .819 us Dilution Factor I mL/mL
R2 .9991
Integrated 624390 FINAL RESULT 1.26E-05 + 1.BSE-07 g/L
Range: LOW

I ------ ----------------------------------

2996



WHC-8D4hM..DP.03, REV.,WORKBOOK PAGE: STDI
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

STANDARD -
orICLIst |STANDARD BOOK # 22B56
5383 VOLUME OF SAMPLE (miL) (SS) 1.00

Test adde ;DILUTION FACTOR OF SAMPLE (DF) 1.00
|PREPARATION FACTOR OF SAMPLE (PF) 1.00

> LIFETIME IN MICROSECONDS 282.00
LIQUID R2 VALUE 0.9999

AftCiNu b'Lear RANGE (HIGH OR LOW) HIGH
96000916 INSTRUMENT UNCERTAINTY (U) 1.86E-06
T Rerun- INSTRUMENT RESULT (IR) 6.07E-05

0 DETECTION LEVEL (pg/mL) 3.70E-05
riife Prop

NIA RESULT (pglmL) 6.07E-02
5S'apn I - VALUE OF STANDARD 6.38E-02

22B56 %RECOVERY 95.14
4*40*strup6ntCode RELATIVE % UNCERTAINTY 3.1

UA01

LC

JLS
Analyst

KNT
D7-bate Complete

02124196

4Anialysis Date
02115196

1Analsis Timne
11:30 PM

'SarniplePolit
BY-106

Result = OF * PF * IR * 1000

Detection Level = 3.70 E-08 * DF * PF * 1000

% Recovery = Result / Value of Standard * 100

Relative % Uncertainty = IU I IR * 100

I:\925009\OUT\U5383.WB1

STD

Analyst: KNT Date: 24-Feb-96
JSinature of Chemist: JLS Date: - /a q /9 S.
STANDARD.WBI REV 1.2 925009ML

02/24/96



WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: BLANK2
Uhorescence: LA-925-009 (A-1 ) LIQUID/SOLID

LUME OF SAMPLE (mL) SS)
DILUTION FACTOR OF SAMPLE (DF)
PREPARATION FACTOR OF SAMPLE (PF)
DIGEST FACTORD

LIFETIME IN MICROSECONDS
SOLID R2 VALUE

4RANGE (HIGH OR LOW)
96000916 INSTRUMENT UNCERTAINTY

qA01ll

30 PM

S~ tJLSo
aBi 06

(DgL)

(IU)
INSTRUMENT RESULT (IR)
DETECTION LEVEL pg/g

CONCENTRATION IN SOLUTION (g/L)
RESULT (pg/g)
RELATIVE % UNCERTAINTY

BLNK-PREP

5383

Ii

Result - Conc. in Solution (g/L) - 1000000 1 Dg/L

Detection Level = 3.70 E-08 * DF PF * 1000000/ DF

Relative % Uncertainty = IU I IR * 100

Concentration in Solution (g/L) = IR * DF * PF

nalyst: 
KNT Date: 24-Feb-96

Sinature of Chemist 
JLS Date: a .,

BLANK.WB1 REV 1.2 U 925809ML

2:T0l:\925009\OUT\U5383WB1 02/27/96

BLANK

<10.00

1.9E-0

< 00

0.00E+00

<1.93E-01.

/ E-0

N/Aooo
0

NIA



WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: SAM3
Uranium by Phosphorescence: LA-925-009 (A-1)

SAMPLE

LIQUID/SOLID

SAMPLE
'32Woklts t. VOLUME OF SAMPLE (mL) (SS) 1.00

5383 DILUTION FACTOR OF SAMPLE (DF) 1.00
Es ode PREPARATION FACTOR OF SAMPLE (PF) 10.00

DIGEST FACTOR (DgL) f.9128
drx LIFETIME IN MICROSECONDS 170.00

SOLID R2VALUE 0.9991
:,iatch Number RANGE (HIGH OR LOW) LOW

96000916 INSTRUMENT UNCERTAINTY (IU) 1.83E-07
'- Reru& ->INSTRUMENT RESULT (IR) 1.24E-05

0 DETECTION LEVEL pglg 1.93E-01

FUS-ZR01 CONCENTRATION IN SOLUTION (gL) 1.24E-04

_.______i_____# RESULT (pgg) 6.48E+01
S96T000106 RELATIVE % UNCERTAINTY 1.5

'instrumenfCodetI

UA01
Prepard uy B

LC

JLS
Analyst

KNT
Date Complete

02124196
Analyas Date__

02J15196
4AnaiysIsT'rem.

11:30 PM
Sample Point,

BY-106

Result = Conc. In Solution (gIL) * 1000000 1 Dg/L

Detection Level = 3.70 E-08 * DF * Pp * 1000000/ DF

Relative % Uncertainty = IUI IR *100

Concentration In Solution (g/L) = IR * DF * PF

[nalyst: KNT Date: 24-Feb-96

Si nature of Chemist: JLS Date: 3 IMt (%
SAMPLE.WB1 REV 1.2 92b09ML

2 9!9
I:\925009\OUT\U5383.WB1 02/24196



WHC-SD-WM-DP-1103, REV. I
WORKBOOK PAGE: DUP4
Uranium by Phosphorescence: LA-925-009 (A-1 ) LIQUID/SOLID

DUP
. r VOLUME OF SAMPLE (mL) (S) 1.00

5383 DILUTION FACTOR OF SAMPLE (DF) 1.00
'st Cde PREPARATION FACTOR OF SAMPLE (PF) 10.00

DIGEST FACTOR (DWL) 1.7552
t MMatrix LIFETIME IN MICROSECONDS 179.00
SOLID R2 VALUE 0.9991

.z&Btoh Number RANGE (HIGH OR LOW) LOW
96000916 INSTRUMENT UNCERTAINTY (IU) 1.85E-07
~ INSTRUMENT RESULT (IR) 1.26E-05

0 DETECTION LEVEL pglg 2.11E-01
=WMPrep

FUS-ZR01 CONCENTRATION IN SOLUTION (g1L) 1.26E-04
U ~ RESULT (pg/g) 7.18E+01

S96T000106 RELATIVE % UNCERTAINTY 1.5
6 |iniiiiod

UA01
P*pnared y7

LC
Chiemist

JLS
tAiyst - 4

KNT

02124196
J44ntysls Date

02f16/96
-Analys-rine .2

11:30 PM

BY-lOB

Result = Conc. In Solution (g/L) * 1000000 / DgIL

Detection Level = 3.70 E-08 * OF * PF * 10000001 DF

Relative % Uncertainty = IU I IR 100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: KNT Date: 24-Feb-96

ISignature of Chemist JLS Date: S bt- 4q
SAMPLEWBI REV 1.2 C/ 925009ML

I:\925009\OUT\U5383.WB1
3000

DUP

02/24/96



WHO-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: SPIKE5
Uranium by Phosphorescence: LA-925-009 (A-1 ) LIQUIDISOLID
.2M y. S ± _SPIKE

SPK SPIKE BOOK # 22B55
VOLUME OF SAMPLE + SPIKE (mL) (SS) 1.00

5383 DILUTION FACTOR OF SAMPLE + SPIKE (DF) .1.00

aC PREPARATION FACTOR OF SAMPLE + SPIKE (PF) 10.00
DIGEST FACTOR OF SAMPLE (DDF) 1.9128

Mi Matrix LIFETIME IN MICROSECONDS 171.00
SOLID R2VALUE 0.9993

'wtb oNuitior RANGE (HIGH OR LOW) HIGH
96000916 INSTRUMENT RESULT (IR) 5.40E-04

- CONCENTRATION IN SOLUTION (g1L) (CONC) 5.40E-03
0 SPIKE VALUE (IL) (SV) 5.69E-02

irh Erpe~ INITIAL VOLUME OF SPIKE (mL) (IV) 0.10
FUS-ZR01 ORIGINAL SAMPLE VOLUME BEFORE PREP (mL) (OSV) 1.00

hi u bor, CONCENTRATION IN SOLUTION (g/L) FROM SAMPLE FO (SR). 1.24E04

Concentratidn = IR DF * PF

QC Actual (pg/mL) = SV (g/L) * 1000

QC Found (pg/mL) = (CONC - SR) * OSV I IV * 1000

% Recovery = QC FOUND I QC ACTUAL

02/15/96 QC ACTUAL = 5.69E+01 pg/mL
t~rAnaly sIsTlpip QC FOUND = 5.28E+01 pg/mL

11:30 PM % SPIKE RECOVERY 92.7%

BY-106

Anal st: KNT Date: 24-Feb-96

Signature of Chemist JLS Date: /
SPIKE.WB1 REV 1.2 L/ 925009ML

1\925009\OUT\U5383.WB 1
3ki0±

S96T000106

UA01
4tZIPrpardd Uy

LC
-ChemnIdt

JLS

KNT

02124196
-Analyfls Date

02/24/96



WHC-SD-WM-DP-103, REV. i

WORKBOOK PAGE: SAM6
Uranium by Phosphorescence: LA-925-009 (A-1 )

SAMPLE

LIQUID/SOLID

SAMPLE I
rt sti VOLUME OF SAMPLE (mL) (55) 1.00

5383 DILUTION FACTOR OF SAMPLE (DF) 1.00
eigth' a I PREPARATION FACTOR OF SAMPLE (PF) 10.00

DIGEST FACTOR (DWL) 1.8760
7 LIFETIME IN MICROSECONDS 161.00

SOLID R2VALUE 0.9928
)J bar RANGE (HIGH OR LOW) LOW

96000916 INSTRUMENT UNCERTAINTY (IU) 1.01E-06
0&i' INSTRUMENT RESULT (IR) 2.39E-05

0 DETECTION LEVEL pglg 1.97E-01

FUS-ZR01 CONCENTRATION IN SOLUTION (g1L) 2.39E-04
Utifi r RESULT (pglg) 1.27E+02

S96T000107 RELATIVE % UNCERTAINTY 4.2
UAnmexir1deiZ
UAi01tm

Result = Conc. In Solution (g/L) * 1000000 /Dg/L

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IUl IR * 100

Date Compefe Concentration In Solution (gIL) = IR * DF * PF
02124196

- Ana lasDate.
02M 5196

11:30 PM
rS"npIePoint.

BY-106

Analyst: KNT Date: 24-Feb-96

nature of Chemist: JLS Date: '; fat le
SAMPLE.WB1 REV 1.2 U 92kh09ML

3002
1:\925009\OUT\U5383.WB1

LC

JLS

KNT

02/24/96



WORKBOOK PAGE: DUP7
Uranium by Phosphorescence: LA-925-009 (A-1

WHC-SD-WM-DP-103, REV. 1

LIQUID/SOLID

DUP
liaok iet VOLUME OF SAMPLE (mL) (SS) 1.00

5383 DILUTION FACTOR OF SAMPLE (DF) 1.00
PREPARATION FACTOR OF SAMPLE (PF) 10.00

_DIGEST FACTOR (DgIL) 1.9220
"Z tlx LIFETIME IN MICROSECONDS 165.00

SOLID R2VALUE 0.9922
eS& n ber i RANGE (HIGH OR LOW) LOW

96000916 INSTRUMENT UNCERTAINTY (IU) 9.48E-07
n INSTRUMENT RESULT (IR) 2.20E-05

0 DETECTION LEVEL pglg 1.93E-01
A%$arnp4 Prep _______________________

FUS-ZR01 CONCENTRATION IN SOLUTION (9/L) 2.20E-04
esSrne# RESULT (pg/) 1.14E+02

S96T000107 RELATIVE % UNCERTAINTY 4.3
Instrurneht Code

UA01
r'ejd By .

LC

JLS

KNT
~.ate complete

02124196

02115196
A A~ilysij Time i

11:30 PM

I iSafnhIdgPolnt ,
BY-1os

Result = Conc. in Solution (gl.) * 1000000 1 Dg/L

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU I IR *100

Concentration in Solution (gIL) =IR * DF * PF

1:\925009\OUT\U5383.WB1

DUP

Analyst: KNT Date: 24-Feb-96

Snature of Chemist: JLS Date: - u
SAMPLE.WBI REV 1.2 U 92500bML

02/24/96



WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: SAM8
Uranium by Phosphorescence: LA-925-009 (A-1 ) LIQUIDISOLID

SAMPLE 11
- | o(Weiltet VOLUME OF SAMPLE (mL) (85) 1.00

5383 DILUTION FACTOR OF SAMPLE (DF) 1.00
Teado PREPARATION FACTOR OF SAMPLE (PF) 10.00

DIGEST FACTOR (DgIL) 2.2568
WiLIFETIME IN MICROSECONDS 218.00

SOLID R2VALUE 0.9999
t RANGE (HIGH OR LOW) LOW

96000916 INSTRUMENT UNCERTAINTY (IU) 4.81E-08
- _ INSTRUMENT RESULT (IR) 4.54E-06
0 DETECTION LEVEL pg/g 1.64E-01

FUS-ZR01 CONCENTRATION IN SOLUTION (g/L) 4.54E-05
.9 RESULT (pg/g) _ 2.01E+01

S96T000250 RELATIVE % UNCERTAINTY 1.1

UA01

t.Pr parbd By
LC

JLS
Analyst

KNT
D)ate:C~niplete

02124196

02115/96

11:30 PM

*isaeinistiBin0 6
BY-1OS

Result = Conc. In Solution (g/L) * 1000000 1 Dg/L

Detection Level = 3.70 E-08 * OF * PF * 10000001 DF

Relative % Uncertainty = IU IR * 100

Concentration In Solution (gIL) = IR * DF * PF

I:\925009\OUT\U5383.WB1

SAMPLE

=nalyst: KNT Date: 24-Feb-96 I
Si nature of Chemist: JLS Date: f /q 0
SAMPLE.WBI REV 1.2 U 9250bML

02/2419B 3,J04



WHO-SD-WM-DP-1 03, REV. I
WORKBOOK PAGE: DUP9
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUIDISOLID

:-, + Isk VOLUME OF SAMPLE (mL) (SS) 1.00
5383 DILUTION FACTOR OF SAMPLE (DF) 1.00
t Cde iPREPARATION FACTOR OF SAMPLE (PF) 10.00

DIGEST FACTOR (Dg/L) 2.3764
x LIFETIME IN MICROSECONDS 205.00

SOLID R2 VALUE 0.9998
Mdtil~initei RANGE (HIGH OR LOW) LOW
96000916 INSTRUMENT UNCERTAINTY (IVu) 5.02E-08

A;% "R46ii INSTRUMENT RESULT (IR) 4.55E-06
0 DETECTION LEVEL pglg 1.6E-01

7 , 2 0 "M 7 7e 3r e 7 __
FUS-ZR01 CONCENTRATION IN SOLUTION (gIL) 4.55E-05

a$ixsa RESULT (pglg) 1.91E+01
S96T000250 RELATIVE % UNCERTAINTY 1.1
s rutmnt Code1

UA01
%L-%, Prpard By

LC
, C~hemist

JLS
<at Analyst

KNT
atrDateComplete

02/24196
..lAblysis Date

02115196
4W#Shilyvis Time

11:30 PM
tA'sSanple Point

BY-106

Result = Conc. In Solution (g/L) * 1000000 / DgL

Detection Level = 3.70 E-08 * OF * PF * 1000000/ DF

Relative % Uncertainty = iUI IR 100

Concentration In Solution (gIL) = IR * DF * PF

3905
I:\92509\OUT\U5383.WB1

DUP nrUP

Anayst: KNT Date: 24-Feb-96
Si nature of Chemist: , , , & JLS Date: 9/l. 4 /
SAMPLE.WB1 REV 1.2 92500ML

02/25/96



WORKBOOK PAGE: SAM10
Uranium by Phosphorescence: LA-925-009 (A-1 )

WHC-SD-WM-DP-10 3, REV. 1

LIQUIDISOLID

SAMPLE I

o I K%.t VOLUME OF SAMPLE (ml) (SS) 1.00
5383 DILUTION FACTOR OF SAMPLE (DF) 1.00

driih f t PREPARATION FACTOR OF SAMPLE (PF) 10.00
DIGEST FACTOR (DgL) 1.7580

(aix LIFETIME IN MICROSECONDS 208.00
SOLID R2VALUE 0.9994

: aJch Niher RANGE (HIGH OR LOW) LOW
96000916 INSTRUMENT UNCERTAINTY (IU) 1.4BE-07

Rerub INSTRUMENT RESULT (IR) 1.17E-05
0 DETECTION LEVEL pglg 2.10E-01

FUS-ZR01 CONCENTRATION IN SOLUTION (gIL) 1.17E-04
t61i , -,i RESULT (JgIg) 6.66E+01

S96T000251 iRELATIVE % UNCERTAINTY 1.3
4:fru'wiAn~oitd

UA01
CA Prepared By 2

LC
'10*-Jthemnit

JLS

KNT
Mi Nate-C-nolebi

02124196
'aAhalfils Date

02115196
I AnajysIs Tme

11:30 PM
4Samnnld'Point

BY-106

Result = Cone. In Solution (g/L) * 1000000 1 D9gL

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU I IR *100

Concentration in Solution (gI) = IR * DF * PF

Analyst: KNT Date: 24-Feb-96

Signature of Chemist: JLS Date:
SAMPLE.WB1 REV 1.2 92btO9ML

3'JOG
1:\925009\OUT\U5383.WBI

SAMPLE

02/25196



WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: DUP11
Uranium by Phosphorescence: LA-925-009 (A-I) LIQUIDISOLID

6Wr LIst OLUME OF SAMPLE (mL) (SS) 1.00
5383 DILUTION FACTOR OF SAMPLE (DF) 1.00

Tnst.Cde . PREPARATION FACTOR OF SAMPLE (PF) 10.00
DIGEST FACTOR (DO/L) 1.7112

&LMr LIFETIME IN MICROSECONDS 219.00
SOLID R2VALUE 0.9996

jfe*cihl ubeL- RANGE (HIGH OR LOW) LOW
96000916 INSTRUMENT UNCERTAINTY (IU) 1.21E-07

+Rernj ' INSTRUMENT RESULT (IR) 1.04E-05
0 DETECTION LEVEL pglg 2.162-01

pePrep
FUS-ZR01 CONCENTRATION IN SOLUTION (g/L) 1.04E-04

- # RESULT (Pg9g) 6.08E+01
S96T000251 RELATIVE % UNCERTAINTY 1.2

iarnifliiittod
UA01

0 'Mfpared By -
LC

z.rCe ii 
JLS

KNT
4K~t6tirniplete- /

02124196

02/15/96

11:30 PM
iampto Point

BY-los

Result= Conc. In Solution (g/L) * 1000000 1 D9gL

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IUI IR *100

Concentration In Solution (g/L)= IR * OF * PF

:\925009\OUT\U5383.WB1

DUP r DUP

nialyst: .KNT Date: 24-Feb-96

inature ofChemst JLS Date: a /
SAMPLE.WB1 REV 1.2 & 925009rAL

02/25/96 30J07



Version 0.0 05/16/95 WO R P6
:43 .plSt-W ekl103, REV. I

LABCORE CompletedtWorklist Report for Worklist# 5695

Analyst: wgb Instrument: U01 Book# ;)p lsi

Method: LbA-Wl5-009 Rev/Mod Ns -\

Worklist Comment: Rerun 1 / 1-10 mL sample prep / jis

Seq Type Sample# R A Test Matijx Actual Found DL or Yield Unit

I STO (0.
2 BLNK-PREP 0

4 DUP S95T004187 0 2

Analyst Signature

u. % Recovery
U-02 SOLID ± : 49 -2 .e-002 ugg
U-02 SOLID /1 3 75 2/

U-02 SOLID 4.42e+1 1 73e2 4.450 RPD

Final' e Worklist 5695

Date Analyst Signature Date

Q&V ewer Sibdature Datg

toJ

2
.~ri' ti

',u a
4,4' ii

~
V2. W'4' C.

N

a-nd

4 i

If

Units shownfor QC (BLK/BKG) may not reflect the actual units.
At'

300

worklistdnta
02/29/96 09

age: I



02/1496 14:32
A-0004-1l

Page: .
WHO-SD-WM-D-103, REV. 1

LABCOIRE Data Entry Template for Worklist# 5695

Analyst: 1 S 1 Instrument: U01 Book# .2;zst

Method: LA-925-009 Rev/Mod /-1

Worklist Comment: Rerun 1 / 1-10 mL sample prep I jls

S Type Sample# R A Test Matrix Group# Project

U-02

U-022 BLNK-PREP

3 SAMPLE

4 DUP

S95T004187 0 Z U-02
Analytes Requested: U-02

S95T004187 0 Z U-02

SOLID

SOLID

SOLID

SOLID

95000229 BY-106

Final page for worklist # 5695

'Analyst Signitdire Date Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

3Q09

1 STD

ilhlyst Signature



Sample ID 22856 Date/Tine 02/17/96/01:31:10 WHC- -WM-Dp-103 REV.Description STANDARD Cal Y=6.57E+07X-9.77E-04
Ref. Ratio .949 Intensity 3872 (t= 39 us)
Laser Pulses 500 Conc 6.84E-05 + 2.24E-06 ug/L
Lifetime 226 + 1.458 us Dilution Factor 1 mL/mL
R2 .9982 we
integrated 59224 FINAL RESULT 6.84E-05 + 2.24E-06 Mg/L
Range: HIGH

Sample ID BLANK-PREP Date/Time' 02/17/9/01:49:49
Description 595T004187 Cal Y=4.60E+09X-4.88E-D4
Ref. Ratio .985 Intensity 606 (t= 39 us)
Laser Pulses 500 Conc 1,05E-07 + 4.85E-09 ug/L
cIfetime 316 + 11.696 us Dilution Factor I mL/mL
R2 .9445 .4

integrated 8779 FINAL RESULT 1.05E-07 + 4.85E-09 'g/L
Range: LOW

Sample ID SAMPLE Date/Time 02/17/96/02:00:30
Description S95T004187 Cal Y=6.57E+07X-9.77E-04
Ref. Ratio .969 Intensity 5243 (t= 39 us)
Laser Pulses 500 Conc 9.37E-05 4 3.29E-06 ug/L
Lifetime 196 + 1.661 us Dilution Factor 1 mL/mL
R2 .9969 r 7
Integrated 70479 FINAL RESULT 9.37E-05 + 3.29E-06-ug/L
Range: HIGH

Sample ID DUP. Date/Time 02/17/96/02:15:55
Description 995T004187 Cal Y=6.57E+07X-9.77E-04
Ref. Ratio .974 Intensity 20146 (t= 39 us)
Laser Pulses 500 Conc 3.66E-04 + 1.25E-05 ug/L
Lifetime 194 + 1.47 us Dilution Factor 1 mL/mL
R2 ,9975 ' 1-4f

Integrated 272667 FINAL RESULT 3.66E-04 + 1.25E-05 4g/L
Range: HIGH

/7-F64,



WHC-SD-WM-DP-103, REV. I
WORKBOOK PAGE: STDI
Uranium by Phosphorescence: LA-925-009 (A-1 ) LIQUIDISOLID

| TARD
T o~Cf2t 7' STANDARD BOOK # 2256 :
5695 VOLUME OF SAMPLE (mL) (SS) 1.00

*V/tetttbdb 7. DILUTION FACTOR OF SAMPLE (DF) 1.00
U-02 PREPARATION FACTOR OF SAMPLE (PF) 1.00

tii LIFETIME IN MICROSECONDS 226.00
LIQUID R2VALUE 0.9982

4 set Number RANGE (HIGH OR LOW) HIGH
96001269 INSTRUMENT UNCERTAINTY (IU) 2.24E-06

INSTRUMENT RESULT (IR) 6.84E-05
0 DETECTION LEVEL (pg/mL) 3.70E-05

NIA RESULT (pgmL) 6.84E-02
+ hinaMP # VALUE OF STANDARD 6.38E-02

STD %RECOVERY 107.21
TWnstfr6ge odd -RELATIVE % UNCERTAINTY 3.3

UO1

AAPrepare~d By,
DLH

,~t.Chemsu.JU
JLS

WGB
Date Complete

02J20196

4Aiials'bate
02117196

wjAia(Irsli Tiii
01:40 AM

-s.,fami54pln',6 t
BY-106

Result = DF * PF * IR * 1000

Detection Level = 3.70 E-08 * DF * PF * 1000

% Recovery = Result / Value of Standard * 100

Relative % Uncertainty = IU I IR * 100

Analyst: WGB Date: 20-Feb-96
Signature of Chemist: JLS Date:
STANDARD.WBI REV 1.2 925009ML

3011
1:\925009\OUT\U5695.WB1

STO

02/20/96



WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: BLANK2
Uranium by Phosphorescence: LA-925-009 (A-1)

II

"|jin t C*006de=
UO1

"Ettpxeparoa By
DLH

JLS

WGS
3WattCompletC -

02120/96
ArMh11els Datbt

02117196
- nal ine

01:40 AM

BY-106

BLNK-PREP

LIQUID/SOLID

BLANK

Result = Cone. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU I IR *100

Concentration in Solution (g/L) = IR * DF * PF

I:\925009\OUT\U5695.WB1

Analyst: WGB Date: 20-Feb-96

ISignature of Chemist: JLS Date:
BLANK.WB1 REV 1.2 925009ML

02/20/96

i or kpOM VOLUMEOFSAMPLE (mL) (SS) 1.00
5695 DILUTION FACTOR OF SAMPLE (DF) 1.00

ca4  APREPARATION FACTOR OF SAMPLE (PF) 1.00
U-02 DIGEST FACTOR (DpIL) 2.1196

r LIFETIME IN MICROSECONDS 316.00
SOLID R2 VALUE 0.9445

r RANGE (HIGH OR LOW) LOW
96001269 INSTRUMENT UNCERTAINTY (IU) 4.85E-09

I INSTRUMENT RESULT (IR) 1.05E-07
0 DETECTION LEVEL pglg 1.75E-02

NIA CONCENTRATION IN SOLUTION (gIL) 1.05E-07
|4f=1# 77 RESULT (pg/g) 4.95E-02

PREP-BLANK RELATIVE % UNCERTAINTY 4.6



WORKBOOK PAGE: SAM3
Uranium by Phosphorescence: LA-925-009 (A-1)

SAMPLE

WHC-SD-WM-DP-103, REV. 1

LIQUID/SOLID

SAMPLE
rkLs VOLUME OF SAMPLE (mL) (SS) 1.00

5695 DILUTION FACTOR OF SAMPLE (DF) 1.00
Cd PREPARATION FACTOR OF SAMPLE (PF) 1.00

U-02 DIGEST FACTOR (D9IL) 2.1196
LIFETIME IN MICROSECONDS 196.00

SOLID R2VALUE 0.9969
a RANGE (HIGH OR LOW) HIGH

96001269 INSTRUMENT UNCERTAINTY (IU) 3.29E-06
a INSTRUMENT RESULT (IR) 9.37E-05

1 DETECTION LEVEL pglg 1.75E-02

FUS-ZR01 CONCENTRATION IN SOLUTION (g/L) 9.37E-05
jWAjo # RESULT (pg/g) 4.42E+01
S95T004187 RELATIVE % UNCERTAINTY 3.5
s mriont Code.D

Result = Cone. In Solution (g1L) * 1000000 1 DglL

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU I IR * 100

Ate.qpMplete Concentration in Solution (g/L) = IR * DF * PF
02120196

1h0e PgIntL"
BY-106.

I:\925009\OUT\U5695.WBI

UO1
,y9P Prepared By

DLH

JLS
Anay

WGE

i 02117196
tiA hMTlmet

01:40 AM

nal st: WGB Date: 20-Feb-96

Signature of Chemist JLS Date:
SAMPLE.WB1 REV 1.2 925009ML

02/20/96



WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: DUP4
Uranium by Phosphorescence: LA-925-009 (A-1)
[z44"sype.

LIQUIDISOLID

DUP DUP
W!rk0LiSt VOLUME OF SAMPLE (mL) (SS) 1.00

5696 DILUTION FACTOR OF SAMPLE (DF) 1.00
C Cd 1. PREPARATION FACTOR OF SAMPLE (PF) 1.00

DIGEST FACTOR (DgL) 2:1160
LIFETIME IN MICROSECONDS 194.00

SOLID R2 VALUE 0.9975
Z ad Number 7 RANGE (HIGH OR LOW) HIGH

96001269 INSTRUMENT UNCERTAINTY (IU) 1.25E-05
INSTRUMENT RESULT (IR) 3.66E-04

1 DETECTION LEVEL pglg 1.75E-02
.2 $iieehrep _ _ _ _ _ __ _ _ _ _ _ _

FUS-ZR01 CONCENTRATION IN SOLUTION (gIL) 3.66E-04
ine RESULT (pglg) 1.73E+02

S95T004187 E RELATIVE % UNCERTAINTY 3.4
??Idstrument bode

UO1
APtepred Ay

DLH
-drfilst =

JLS
v Analyst_ --. _

WGB
-- Date complote -

02120196
A$nalysI9Date

02J17/96
Analnis Tim'

01:40 AM
Ya10ePint-

BY-1os

Result = Conc. In Solution (g/L) * 10000001 IL

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU I IR *100

Concentration In Solution (gIL) = IR * OF * PF

Analyst: WGB Date: 20-Feb-96

iSignature of Chemist: JLS Date:
SAMPLE.WBI REV 1.2 925009ML

1:\925009\OUT\U5695.WB1
3014

02/20/96



Version 0.0 05/16/95
:51

LABCORE Complete orklist Repor

Analyst: dgg Instr 1 U01 Book# ;'&.)t

Method: LkR-q)5-COCj Rev/Mod AMt -

Worklist Comment: 1-10 ML SAMPLE PREP. USE 0.1ML SPIKE.

Seq Type Sample# R A Test Mat Actual Found DL or Yield Unit

1 $TQ a ijU-t U-.o : S6LiD' 6.38E-02 3E-O2, 9.O6O%' Recovery
2 BLNK-PREP 0 aU -01 U-02 SOLID 1 7.92E-Ol * 0.790 ug/g
SSAPE i7,*Thoo379 Oz ,S,7 O U-02 'NLD t A 1 .67E+O2 j6
3 SAMPLE S96T000379 0 Z al-01 U-02E SOL]b N/A 1.73E+00 I,,730 ug/
4-DUP -S,,6T00V39 0 Z, au O.9 -t2Odb 1i67E+#21t E+2 14 P

5 SPK S96T000379 0 Z QLI-01 U-02 SO1 .69E+01 . 6.07E+61. Ii6.680 % Recovery

Fi fd worklis # 5771

Analyst Signature Date [ Ankly Signature

el(,

6 yevl ewer Signkture

'I'
I ~ p~>

I,, -
II tI.*'~

~~§,;" II..
C ~1141

I.'~ 1': i~~K
.4

'4:

f 1'"ii
I;

'"I'

Date

'~

I;
I k 1-.

.i ;
'It I

~, El

I~ : ~
II ii
p

Units shownfor QC (BL K/IBKG) may not reflect the actual units.

I..
It'

worklistdata
02/29/9609

R EV.1 Page:

f for Worklist# 5771

Date

315



021 6/96 14:23
A -0004-1 WHC-SD-WM-DP-103. RF. 1

LABCORE Data Entry Template for Worklist# 5771

Analyst: /44.>Instunent: U01 Book# .,-1 &56
Method: LA-925-009 Rev/Mod -- s -4.2 B 55
Worklist Comment: 1-10 ML SAMPLE PREP. USE 0. 1ML SPIKE.

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK-PREP

.3 SAMPLE

-4 DUP

5 SPK

U-02

U-02

S96T000379 0 Z U-02
Analytes Requested: U--02

S96T000379 0 Z U-02

S96TOO0379 0 Z U-02

SOLID

SOLID

SOLID

SOLID

SOLID

95000229 BY-106

Analyst Signfature Date /

page for worklist # 5771

LySignature D ie--

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

3916

Page: 1

A Z> fJ - .2(7 -9 (o /// s



WHC-SD-WM-DP-1 03, REV. 1
URANIUM ANALYSIS

I-

Ssnple ID 22B56
Description LXCS STD.
Ref. Ratio 1.004
Laser Pulses 500
Lifetime 258 + 1.906 us
R2 ,9977
Integrated 62100

-Range: HINH

Sample ID PREP-BLANK
Description 8Y-106
Ref. Ratio 1.075
Laser Pulses 500
Lifetite 355 4 9,765 us
R2 .7985
lntegrated 16307
Range: LOW

Sale ID 896TI000379
Description EY-106
Ref. Ratio 1.038
Laser Pulses 500
Li'etire 234 4 .901 us
R2 ,9992
Integrated 62?871

Sample ID S%T000379-DUP
DEscription BY-106
Ref. Ratio 1.042
Laser Pulses 500
Lifetire 244 + .544 us
z2 .9994
Integrated 82450q
Range: LCW

Sample ID 8T96000379-SPK Date/Tise 02/17/9611:
Description BY-106 Cal Y=6.57E+07X-9.77E-0
Ref. Ratio 1.037 Intensity 35985 (t=
aser Pulses 500 Conc 6.45E-04 + 2.09E-0

Lifetime 213 + 1.134 us Dilution Factor I eL/mL
R2 .9988
Integrated 2513 FINAL RESULT h.45E-04 + 2,09E-0
Range: HIGH

16:51
4

X9

5 hJG/L

ig/L6M tfz4s

BEST AVAILABLE COPY

us)

3,J1

Date/Time 02/17/%/11:02:52
Cal Y=6.57E+07X-9.77E-04
Intensity 3597 (t= 39 us)
Conc 6.32E-05 + 2.07E-06 ug/L
Dilution Factor I dL/mL

FINAL RESULT 6.32E-05 + 2.01E-06 u 5/.

Date/Time 02/17/96/13:02-47
Cal Y=4.A0E409X-4.BBE-04
Intensity 928 (t= 39 us)
Conc 1,81E-07 4 5.83E-09 ug/L
Dilution Factor I mL/mL

FINAL RESULT 1.81E-07 + 5.33E-09 5s- L-

Date/Tihe 02/17/96/1:1O:C5
Cal Y=4.60E+09X-4.8E-04
Thtensity 49830 (t= 286 usi
Cort 3.8IE-05 + 6. 5E-07 vg/L
Dilutiocr Factor I sLmim

F:HL RESULT SE-05 + 6.5E-07 u,/L

Date/Tire 02/17/%6/15:05:04
Cal Y=4.6E+09X-4.BBE-04
Intensity 4305 (t= 312 us)
Conc 3.86E-05 + 6.46E-07 ug/L
Dilution Factor 1 gL/PL

FINAL RESULT 3.8EE-05 + 6.46E-07 ug/L



WORKBOOK PAGE: STD1

Uranium by Phosphorescence: LA-925-009 (A-1

STO

WH.-SD-WM-DP-103, REV. 1

LIQUID/SOLID

STANDARD

A dWak I6 > ZSTANDARD BOOK #.22BS$

5771 VOLUME OF SAMPLE (mL) (SS) .00O

DILUTION FACTOR OF SAMPLE (DF) 1.00

U-01 PREPARATION FACTOR OF SAMPLE (PF) 1.O6

LIFETIME IN MICROSECONDS 258.00

LIQUID R2 VALUE * .9977

a U L~ RANGE (HIGH OR LOW) HIGH

96001355 INSTRUMENT UNCERTAINTY (fU) 207E06

INSTRUMENT RESULT (IR) .2E"

0 DETECTION LEVEL (pg/mL) 3.70E.05

NIA RESULT (pg/mL) 6.32E02

amp~~lg 9 VALUE OF STANDARD 6.38E02
%RECOVERY 99.06

in jtffetde' RELATIVE % UNCERTAINTY 3.3
K'~001<

4#l'AnaIyW '1Tme

&Miiile',' n

BYr-10o

Result = DF * PF * IR * 1000

Detection Level = 3.70 E-08 * DF * PP * 1000

% Recovery = Result I Value of Standard * 100

Relative % Uncertainty = IU I IR * 100

lnai st: DGG Date: 19-Feb-96
ISI natureofChemist JLS Date: -'a O ,

STANDARD.WBI REV 1.2 C) ) 925009ML

02/21/96 30181:\925009\OUT\U5771,WB1

GJH

.Date Cn..te...
02/1919& s



WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: BLANK2
Uranium b Phos horescence: LA-925-009 (A-1)

I BLNK-PREP

LIQUID/SOLID

BLANK
9 -I ' ttSAVOLUME OF SAMPLE (ml) (SS) 1to
5771 DILUTION FACTOR OF SAMPLE (DF) .<
it'$$$ ' 44 PREPARATION FACTOR OF SAMPLE (PF) 10.0_

U-01 DIGEST FACTOR (DO/L) 2 tt 2.84b
S 14,ia LIFETIME IN MICROSECONDS 35_.0_

SOLID 1R2 VALUE 0.9685
aw lj ' RANGE (HIGH OR LOW) LOW

96001355 INSTRUMENT UNCERTAINTY (IU) 53E-09
INSTRUMENT RESULT (IR) 1.8E-O7

0 DETECTION LEVEL ug/g 1.62E-01

N/A CONCENTRATION IN SOLUTION (0/L) 1.81E-06
<*Y,14 RESULT (pg/) 7.92E-01

I5LNK 7RELATIVE % UNCERTAINTY 3.2

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * * 1000000/ DF

Relative % Uncertainty = IU / IR * 100

Concentration in Solution (g/L) = IR * DF * PF

3M -191:\925009\OUT\U5771.WB1

Av nu 4 W&U

DG

ki#'at rdoneafst

S. 02I,:15 PA
w/773awYfi$%Wi

Analyst: DGG Date: 19-Feb-96

Signature of Chemist: JLS Date: Q pao/
BLANK.WB1 REV 1.2 925009ML

02/21/96



WORKBOOK PAGE: SAM3 Wgr-qn-WM-iffl, REV. I
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUIDISOLID

SAMPLE SAMPLE
arwl W' VOLUME OF SAMPLE (mL) (SS) 1.00

5771 DILUTION FACTOR OF SAMPLE (DF) 1...

"~d' t PREPARATION FACTOR OF SAMPLE (PF) 1.00

U-01 DIGEST FACTOR (DgIL) 2.2845
61#<%/ LIFETIME IN MICROSECONDS 234.60

SOLID R2 VALUE 7 ."9B2
/ no tt itcWitt RANGE (HIGH OR LOW) LOW

96001355 INSTRUMENT UNCERTAINTY (IU) 6.58E-A
,2". if'tfik INSTRUMENT RESULT (R) 3,plE-s

0 DETECTION LEVEL pg/g 1.62E-01

FUS-ZR01 CONCENTRATION IN SOLUTION (g/L) 3.81E-04
A' %r ;RESULT (Pv/) 1.67E+02

S96T000379 RELATIVE % UNCERTAINTY 1.7

UO1

DGG
7tn6 dtifl&e~ '

02/17/96

02.15 PMW

BY-1dw

Result = Conc. In Solution (g/L) * 1000000 1 DgJL

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU I IR * 100

Concentration in Solution (g/L) = IR * DF * PF

1:925009\OUT\U5771.WB1

Analyst: DGG Date: 19-Feb-96

Signature of Chemist: JLS Date: /

SAMPLE.WB1 REV 1.2 C - 9250hbML

02/21/96



WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: DUP4
Uranium by Phosphorescence: LA-925-009 (A-1) LIQUID/SOLID

DUP
'/AL VOLUME OF SAMPLE (mL) (SS) ,

5771 DILUTION FACTOR OF SAMPLE (DF) .0Q
$$t&T~te o$t:%4 & PREPARATION FACTOR OF SAMPLE (PF) 1.00

U-01 DIGEST FACTOR (Dg/L 2.244
LIFETIME IN MICROSECONDS 2440fl

SOLID RZ VALUE 2 .9fl4
a "14$$Nif0t / 4RANGE (HIGH OR LOW) Ltw

96001355 INSTRUMENT UNCERTAINTY (VU) 64s bz
' ' &llfaiNi ~'+ INSTRUMENT RESULT IR) .&E1-0

0 DETECTION LEVEL ynlg 1.74E-01

FUS-ZR01 CONCENTRATION IN SOLUTION (gIL) 3.88E-04
flefAWtr ,RESULT (pplg) 1.83E+02

S96T000379 RELATIVE % UNCERTAINTY 1.7

Result = Conc. In Solution (g/L) * 1000000 1 Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ OF

Relative % Uncertainty = IU I IR * 100

Concentration In Solution (g/L) = IR * DF * PF

3 1)2:1I:\925009\OUT\U5771.WB1

DUP

iwaGJH

76ofie PR "6/96
>JL& 7- 2

v7/FJ5%(f~C"i'M

42%2f617#Ent4,'

j _ . _
II--.
Anayst DGG Date: 19-Feb-96

Signature of Chemist JLS Date: 9> /q
SAMPLE.WB1 REV 1.2 92500ML

02/21/96



WHC-SD-WM-DP-103, REV. 1
WORKBOOKPAGE: SPIKES
Uranium b Phos horescence: LA-925-009 (A-1) LIQUID/SOLID

Concentration - IR* DF * PF

OC Actual (pg/mL) = SV (g/L) * 1000

QC Found (pg/mL) = (CONC - SR) * OSV / IV * 1000

% Recovery = QC FOUND / OC ACTUAL

02/i7S QC ACTUAL - 5.69E+01 pglmL
nal itni( < QC FOUND = 6.07E+01 pg/mL

-2 V.PM % SPIKE RECOVERY = 106.7%

AnalDst: OGG Date: 19-Feb-96

of Chemist: JLS Date: [ aO/ a
SPIKE.WBI REV 1.2 U 92509ML'

I:925009\OUT\U5771.WB1

S96T000379

OG
/ G

- - -'02e1SIs

3V122

/ i v .1,7-SPIKE

SPK SPIKE BOOK# 22_ 5_
"l OLUME OF SAMPLE + SPIKE (mL) (SS) s 0

6771 DILUTION FACTOR OF SAMPLE + SPIKE (DF) 1.0

"t PREPARATION FACTOR OF SAMPLE + SPIKE (PF) 10.0'

-01 DIGEST FACTOR OF SAMPLE (DDF) 2.2rii
't1$L1a 145600 LIFETIME IN MICROSECONDS 213 o

SOLID R2 VALUE O.9$6
RANGE (HIGH OR LOW) HGH

86001356 INSTRUMENT RESULT (IR) ,745E44
CONCENTRATION IN SOLUTION (q/L) (CONC) 6.45E-03

0 SPIKE VALUE (o/L) SV) 5.ASE-02
/2> INITIAL VOLUME OF SPIKE (mt) (IV) 4.1I

FUS-ZROI ORIGINAL SAMPLE VOLUME BEFORE PREP (mL (OSV) 1<
"A CONCENTRATION IN SOLUTION (O/L) FROM SAMPLE FOR (SR) 3.1E04

02/21/96



worklistrad Version 0.0 04/18/96
04/25/9610:46

Page: I

WHC-.SD-WM-DP-1 03, REV. 1
LABCORE Completed RadChem Report for Worklist#: 7355

Analyst: knt Instrument: U01 Book# 45 BtSLe

Method: 1-..-WS-oog Rev/Mod k-\

Worklist Comment: 1-10ml Sample Prep.For spike use: 0.1ml spk. new

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit

1 5TD 0 gT-01 U-2 SOLID, .D639 7.22e-2 i12S99 2 Recovery
1 STD 0 2U-01 U-02E SOLID 1 3.3 3.300 % Inst Error
2 ILNK-PREP 0 @U-0I UrO2 SOLI6 1 &.4560 ug/g
2 BLNK-PREP 0 LU-01 U-02E SOLID 1 3.1 3.100 % Inst Error
3.SMPLE. .S96Th..78 U-.1 U-.2 ,SOLW.D N/A 2.8e+2 211. 0e-O,2 Y g/
3 SAMPLE S96T001378 0 Z @U-01 U-02E SOLID N/A 1.4 0.0e+000 % Inst Error
40DUP S96T401378 0 Z ,v-o1 U-c2 SOLIU 2.18e+2 1.96e+ 2  10.630 Opp
4 DUP S96T001378 0 Z @U-01 U-02E SOLID 1 1.6 1.600 % Inst Error

5.90.17 2 RJ-P1 U-. SCLR 100 119 1,19000 X Recovery
6 SAMPLE S96T001415 0 Z @U-01 U-02 SOLID N/A 1.85e+2 209.0e-003 ug/g
6 $ANPL .f96r004i0z 0 U-2E LIA 1.5 0.0e00 $inst Error.
7 DUP S96T001415 0 Z @U-01 U-02 SOLID 1.85e+2 1.89e+2 2.140 RPD

7"Ijp, 496t 01415 0 7i-. l U -:Z SOL 1 1 X.o . Inst Error

Final page for worklist# 7355

Analyst Signature I Date Analyst Signature

evie r Signature Date

Units shownfor QC (BLK/BKG) may not reflect the actual units.

3023

Date



04/20/96 18:47
A-0004-1

WHC-SD-WM-DP-103, REV. 1

LABCORE Data Entry Template for Worklist# 7355

Analyst: A Tl Instrument: U01 Book# __S-

Method: LA-925-009 Rev/Mod

Worklist Comment: 1-10m] Sample Prep.For spike use: 0.1ml spk. new

S Type Sample# R A Test Matrix Group# Project

1 STD

2 BLNK-PRE

3 SAMPLE

4 DUP

5 SPK,

6 SAMPLE

7 DUP

@U-01

P @U-01

S96T001378 0 Z @U-01
Analytes Requested: U-02

S96T001378 0 Z @U-01

S96T001378 0 Z @U-01

S96T001415 0 Z @U-01
Analytes Requested: U-02

S96TOO1415 0 Z @U-01

SOLID

SOLID

SOLID
, U-02E

SOLID

SOLID

SOLID
, U-02E

SOLID

95000229 BY-106

95000229 BY-106

t0 -,
Analyst Signature,

Final

Date

page for worklist # 7355

Analyst Signature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.

3U24

Page:. I



WHC-SD-WM-DP-103, REV. 1
URANIUM ANALYSIS

Background Report

Background for LOW Ran2e First lime Bate Used (sample) 4
Laser Pulses 500 Eatc/Tirs 04i2(/96/21:17:24

Rference Eample

Thter;siy 8128 Intensity 115
LiIetihe 342.51 + 2,2 us
R2 .99826
lrtercept 8957.73

Background Rport

Background for HIGH Rangz First Tize Bate Used (sample) 4
Laser FulsE5 500 Date/Tie 04/20196/21:21:CO

ReferErce Sample
--------- ------------- -------------------------------

TItersity 8147 intercity 21
LIIeLire 345.17 + 2 us
R2 ,99829
Intercept 901,63

Standard for HISH Range - 7.90E-04 g/L
Lasar Pulses 500 Date/Ti e "7/2'/TQ2 6:5i

ReieenceStandard

tfsIty 8164 n tarsity 4353
Li:sE Z37,35 + 4,S cc Lfsi 1
R2 .99907 9
irtsrcep E 1T2.44 A:ALAB L -EC PY

BEST AVAILABLE Copy



WHC-SD-WM-DP-103, REV. 1
URANIUM ANALYSIS

Standard Report

Standard for HIM' Range - 498E-4 g/L
Laser fUIssa 0t Date/Tihe 04/201%i22:1016

OERercE Standard

l -L Intensity 26637
Ltz 338.38 + 2MO9 Ls ;Lifetima 349.69 + 2.3 us

F,2 9834 R 2 . 2Intercept 9n7, - -tercept

5t darr

-- ------ --- 
----- ---------------- 

------

-- -- -- -- -- - - -- -- -- -- -- - - - - - - - - - - - - - - - - ------- -
y 2 ntersity 9S5

-~'~~33 412u ILife tine 332.6: +. Lu sFIZ .R2 ,37R
.ncept 9211.82 ;ctrcept bU92 -

-------------

4516 Date/Tize 04/21/i/r:Cu2:l6
Dscriptton Cal Y=6.01E+07-2.4E+02

Ref. atio 1022 ',tensty 3595 t= 39 LS
Laser ruzsvs 500 Tnc 7,22505 -, 6E-65 al,
LifetiU 291 +74 LS Dltion Fator I e/
!U. .1993
iztegrec 67F25 FT ,2S2t ;,(2!-05 + 7,76&-6 gh.
Raigas rISH

Sarple ID ELWk4TE? fLte/lTime 4/21/ 9 f/00:1550
Descriptia OI Y=t.O1E+072.?4E+02

Fef. Patio 1022 Jnter.sit -3 (t= 39
Laer ?ut 500 Cozc 4.93E-06 + i.56E-07 g/L

.UiEf + Ui Dilutiua ctor I zftL
R2
IntEgrated 0 4 0
Range fiISH

BEST AVAILABLE COPY

3J26



WHC-SD-WM-DP-103, REV. 1
URANIUM ANALYSIS

Saspie ID BLNK-PREF
Description
REf. Ratio 1.032
Laser Pulses a")
Litetin 395 + li.597 us
R2 .i643
Integrated 8782

Range: LOW

5Er-pleID 696001378
escript1, SAM

Ref. Ratio 1,038
Laser Pulkes io
Lifetice 233 1 6343 us
RZ .I994
Integrated 217609
Range: LW

Date/Time 04/2119600:16:31
Cai Y=,22E+09X0
intensity 412 (t= 39

Cont 9.87E-08 + 3.04E-09 g/L
Dilution Factor I ,L/%L

FINAL RESULT 9.87E-08 + 3.04E-09 g/L

Bate/Ie 04/2116100:33:12
Cal Y=4.22E+09X0
Intensity 13247 (t= 39

0Unc 3.1E-06 + 5.30E-08 g/L
DihUtion Factor I mL/EL

FINAL REELT -3.9H-06 + .302-08 g/L

8ample 10 89%1001378 - Date/Time 04/21/%/100:35:59
Description IUS Cai Y=4.22E+09X0
Ref. Ratio 1.056 ItersSity 4E571 ft= 325 us)
Laser Pulses 500 Conc 4.12E-05 + 6.66E-07 g/L
Lifetiff 262 + 1.056 us Dilution Factor I kL

Integrated 883919 FINL REULT 4.12E-05 + 6.66E-07 a/L
Range: LOW
------------------------------------------------------
Eazple -D 8T96001378 Date/Ti E 04/21/96/0 / 38:35
Description SK Cal Y=6,O1E+07X-2.94E+02
Ref. Ratio 1.054 esity 36627 t 39
Laser FLIses 500 ,Cac 72BE-04 + 2.37z-05 g/L
Lifetire 236 + 1.2: 1 Diuticn Factor I L/eL
R2 .9987

Integrated57687 FINgL ESLT 7,8E-04 + 2,37E-05 g/L.Range: HIM

-- - - - - --- - - - - - - .--- - --- - ---- - - - - --

Eample ID DT01O4S Date/Tife 04f21/96/0 G5:05
Descriptia.n UP Cal 4.22E+0910
Ref. Ratio 1.067 :ntensity 48072 (t= 266 us)
Laser Pulses 502 Cnonc 40-05 + 5. 4E-07 g/L
Lifetice 268 1.368 us Dfltir Factor I e
R2 .99?9
Inzegrated 824474 FIN. RES!LT 3.40- 05 + 5.34-07 gL
Rance: LW

REST AVAILABLE COPY

us)

us)



WHC-SD-WM-DP-103, REV. 1
URANIUM ANALYSIS

Sample ID ̂ 3601415
Description SAM
Ref, Ratio 1.039
Laser Pulses O0
Lifstire 278 + 1,112 us
R2 .9993
Integrated 9W4O66
Range: LOW

Date/Tise 04/21Th96/01:46t33
Cal Y=4,2'E+09X0
intensity 403L (t= 273

Conc 3.29E-05 + 5.05E-07 g/L
Dilution Factor I rL/mL

FINAL RESULT 3.29E-05 + 5.05E-07 gIL

BEST AVAfLABLE COPY

3u28

us)



WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: STDI
Uranium by Phosphorescence: LA-925..009 (A-1) LIQUIDISOLID

Ii STANDARD
kNtT STANDARD BOOK # 45B56-

7355 VOLUME OF SAMPLE (mL) (SS) 1.00
K stO~ CodDILUTION FACTOR OF SAMPLE (DF) .00

U-01 PREPARATION FACTOR OF SAMPLE (PF) .00
18 ME1t tr2 6LIFETIME IN MICROSECONDS 291.00

LIQUID R2 VALUE 0.9985
MINOR thmRANGE (HIGH OR LOW) HIGH

96003105 INSTRUMENT UNCERTAINTY (IU) 2.36E;06
eien INSTRUMENT RESULT (IR) 7,22EiI

0 DETECTION LEVEL (pg/mL) 3.70E-05

N/A RESULT (pg/mL) 7.22E-02
m # VALUE OF STANDARD 6.39E-02

WL7355 %RECOVERY 112.99
RELATIVE % UNCERTAINTY 3.3

Uio1

Result = DF * PF * IR * 1000

Detection Level = 3.70 E-08 * DF * PF * 1000

% Recovery = Result / Value of Standard * 100

Relative % Uncertainty = IU / IR * 100

BYA10 L '

P:\QPRO\METHODS\925009MLWB1

STD

SLH

KNT

04/24196

042119

O1:4OAM

Analyst: KNT Date: 24-Apr-96

ISignature of Chemist: JLS Date:
STANDARD.WB1 REV 2.0 925009ML

04/24/96 3f2 4:36:56



Ut-fDIA-P-1 03 REV. 1
WORKBOOK PAGE: BLANK2

Uranium by Phosphorescence: LA-925-009 (A-1)

BLNK-PREP

I

LIQUIDISOLID

If BLANK I
Wo? k Qs VOLUME OF SAMPLE (mL) (SS) 1.00

7355 DILUTION FACTOR OF SAMPLE (DF) W00
Test PREPARATION FACTOR OF SAMPLE (PF) 10.00

U-01 DIGEST FACTOR (Dg/L) 1.9264

111!§Mafx i LIFETIME IN MICROSECONDS 395.00
SOLID R2 VALUE 0.9643

<A Nmr RANGE (HIGH OR LOW) LOW
96003105 INSTRUMENT UNCERTAINTY (IU) 3.64E.9

4 rnINSTRUMENT RESULT (IR) 9.87E-0B
0 DETECTION LEVEL pgIg 2.11E+00

N/A CONCENTRATION IN SOLUTION (g/L) 1.09E-05
aC RESULT (pg/g) 5.64E+00

WL7355 RELATIVE % UNCERTAINTY 3.1

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty =IU / IR * 100

Concentration in Solution (g/L) = IR * DF * PF

AM n ys Dat N
E4 21/M

An tsTm

01:4 AM

BY10

Analyst: KNT Date: 24-Apr-96

{Signature of Chemist: JLS Date:

BLANK.WB1 REV 2.0 925009ML

30,30

P:\QPRO\METHODS\925009ML.WB1

.. p a e ......

04/24/96 14:37:29



WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: SAM3

Uranium by Phosphorescence: LA-925-009 (A-1)

SAMPLE

LIQUIDISOLID

|| SAMPLE
IR VOLUME OF SAMPLE (mL) (SS) 1.00

7355 DILUTION FACTOR OF SAMPLE (DF) 11.00
PREPARATION FACTOR OF SAMPLE (PF) 10.00

(U-01 DIGEST FACTOR (Dg/L) '2
af.l LIFETIME IN MICROSECONDS 233.00

SOLID R2 VALUE 0.9994
RANGE (HIGH OR LOW) LOW

96003105 INSTRUMENT UNCERTAINTY (IU) 5E.30&0'8
r r INSTRUMENT RESULT (IR) 3.81EO 6
0 DETECTION LEVEL ig/g 2.11E+00

FUS-ZR01 CONCENTRATION IN SOLUTION (g/L) 4.1 9E-04
Sam ple # RESULT (pg/g) 2.18E+02

S96T001378 RELATIVE % UNCERTAINTY 1.4

KNoT
INE NNo &tO

'4/24u96

Result= Conc. in Solution (g/L) * 1000000 1 Dg/L

Detection Level = 3.70 E-08 * DF * PF * 1000000/ DF

Relative % Uncertainty = IU I IR * 100

Concentration in Solution (g/L) = IR * DF * PF

IAnalyst: KNT Date: 24-Apr-96

ISignature of Chemist: JLS Date: -

SAMPLE.WB1 REV 2.0 925009ML

3131

P:\QPRO\METHODS\925009ML.WB1 04/24/96 14:38:04



WHC-SD-WM-DP-103, REV. 1
WORKBOOK PAGE: DUP4
Uranium by Phosphorescence: LA-925-009 (A-1)

DUP |

LIQUIDISOLID

ak l VOLUME OF SAMPLE (mL) (SS) 1.00
7355 DILUTION FACTOR OF SAMPLE (DF) 1.00

Test CdPREPARATION FACTOR OF SAMPLE (PF) 10.00
U-01 DIGEST FACTOR (Dg/L) 2.1n. 4

a AU~. LIFETIME IN MICROSECONDS 262.00
SOLID R2 VALUE 09993

a b RANGE (HIGH OR LOW) Low
96003105 INSTRUMENT UNCERTAINTY (IU) .66E.07

'uINSTRUMENT RESULT (IR) 4:12E-5
0 DETECTION LEVEL p/g1 1.76E-01

FUS-ZR01 CONCENTRATION IN SOLUTION (g/L) 4.12E-04
RESULT (pgg) 1.96E+02

S96T001378 I RELATIVE % UNCERTAINTY 1.6

0

y t iH .'

KN N.MT6 IN RM

a Cmw
04249

Anlys at

04 1 h9

Result= Conc. In Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU / IR * 100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: KNT bate: 24-Apr-96

Signature of Chemist: JLS Date:
SAMPLE.WB1 REV 2.0 925009ML

3 )32
P:\QPRO\METHODS\925009ML.WB1

DUP

04/24/96 14:38:40



WHC-SD-WM-DP-103, REV. 1

Uranium by Phosphorescence: LA-925-009 (A-1 ) LIQUIDISOLID
IKE

SPIKE SPIKE BOOK #
W0s > VOLUME OF SAMPLE + SPIKE (mL) (SS) 1.ta

3 'DILUTION FACTOR OF SAMPLE + SPIKE (DF) 1.o

T/st 'od ' PREPARATION FACTOR OF SAMPLE + SPIKE (PF) 1.
@I-b1 DIGEST FACTOR OF SAMPLE (DDF) 9264

M LIFETIME IN MICROSECONDS 236.00
SOLtoD# R2 VALUE _ .99_7

atch unbef a RANGE (HIGH OR LOW) H I
960031 O , INSTRUMENT RESULT (IR) 7.18E-_4

R OM E CONCENTRATION IN SOLUTION (g/L) (CONC) 7.18E-03
0 SPIKE VALUE (g/L) (SV) 5.69E-02

SSam' I6PI INITIAL VOLUME OF SPIKE (mL) (IV) 0
FUS.ZRgc1 ~ ORIGINAL SAMPLE VOLUME BEFORE PREP (mL) (OSV) _._ 0
___ _mp __l__ CONCENTRATION IN SOLUTION (g/L) FROM SAMPLE FO (SR) 6.Q641

'iOT001 378. ..

Concentration = IR * DF * PF

QC Actual (pg/mL) = SV (g/L) * 1000

QC Found (pg/mL) = (CONC - SR) * OSV / IV * 1000

%Recovery = QC FOUND / QC ACTUAL

AnalissDt

QC ACTUAL =5.69E+01 Pg/mL
QC FOUND = 6.76E+01 pg/mL

V1 4t AM % SPIKE RECOVERY = 118.8%

[Analyst: KNT Date: 24-Apr-96
[Signature of Chemist: JLS Date:
REV 1.0 925009_C PAGE 5 OF 12

3033

P:\QPRO\METHODS\925009_C.WB1

-,Prared By
~SLH'

04/25/96 10:22:34



AIU toD W1it f
WORKBOOK PAGE: SAM6 Mur

Phosphorescence: LA-925-009 (A-1)

-Iva, rEv. 1

LIQUIDISOLID

SAMPLE SAMPLE
Work 2 4tZVOLUME OF SAMPLE (mL) (SS) 1.00

7355 DILUTION FACTOR OF SAMPLE (DF) 1.00
T PREPARATION FACTOR OF SAMPLE (PF) 10.00

U-0. DIGEST FACTOR (D/L) _ .7744
O AN" LIFETIME IN MICROSECONDS 278.00
SOLID R2 VALUE 0.9993

a'h ume RANGE (HIGH OR LOW) LOW
96003105 INSTRUMENT UNCERTAINTY (IU) 5.05E.07

13=13 XM IINSTRUMENT RESULT (IR) 3.29E-05
0 DETECTION LEVEL pg/g 2.09E-01

FUS-ZR01 1CONCENTRATION IN SOLUTION (/L) 3.29E-04
Sampe RESULT Igg) 1.85E+02

S96T001415 RELATIVE % UNCERTAINTY 1.5

M L w iJS

101An M

4 21/96~
A~ly P N

0140A

Result = Conc. In Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU I IR 100

Concentration in Solution (g/L) = IR * DF * PF

Analyst: KNT Date: 24-Apr-96

Signature of Chemist: JLS Date:
SAMPLE.WB1 REV 2.0 '925009ML

3034

P:\QPRO\METHODS\925009ML.WB1 04/24/96 14:39:51



WORKBOOK PAGE: DUP7 WHC-SD-WM-DP-103, REV. 1
Uranium by Phosphorescence: LA-925-009 (A-1)

DUP

LIQUID/SOLID

ri DU P
> Work ____|VOLUME OF SAMPLE (m) (S) 1.00

7355 DILUTION FACTOR OF SAMPLE (DF) 1.00
Test Code PREPARATION FACTOR OF SAMPLE (PF) 10.00

8U-0 DIGEST FACTOR (D/IL) 1.799_
M LIFETIME IN MICROSECONDS 268.00

SOLID R2 VALUE 0.9989

aN RANGE (HIGH OR LOW) LOW

96003105 INSTRUMENT UNCERTAINTY (IU) 5.84E-07
107, INSTRUMENT RESULT (IR) 3.40E-05

0 DETECTION LEVEL Ig/g 2.06E-01

FUS-ZR01 CONCENTRATION IN SOLUTION (qL) 3.40E-04

71p7 #,7 RESULT (pg 1 .89E+02
S96TOO1415 RELATIVE % UNCERTAINTY 1.7

Result = Conc. in Solution (g/L) * 1000000 / Dg/L

Detection Level = 3.70 E-08 * DF * PF * 10000001 DF

Relative % Uncertainty = IU I IR * 100

Concentration in Solution (g/L) = IR * DF * PF

Atly 1<

M4T2M/5

MI 4 11 1
U ampt Poin

IAnalyst: KNT Date: 24-Apr-96Signature of Chemist: JLS Date:

SAMPLE.WBI REV 2.0 925009ML

3035

P:\QPRO\METHODS\925009ML.WBI

m c

04/24/96 14:40:24


